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is provided for use in conjunction with other 

publications, and ISM makes no warranty, express 

or implied, relative to its completeness or accuracy. The 

information tn this document is current as of the date of its 

publication, but is subject to change by IBM at any time 

without notice. This document 15 not intended to be a manu- 

facturing or engineering specification; the user is assumed 

to understand the interrelationship among any affected sys- 
tems, machines, programs and media. 


This document 
relevant IBM 


IBM may have patents or pending patent applications covering 
subject matter described in this deccument, tncluding appear- 
ance design patents or applications. The furnishing of this 
document does not constitute or imply a grant of any license 
under any patents, patent applications, trademarks, copy- 
rights or other rights of IBM or of any third party, or any 
right to refer to IBM in any advertising or other promotional 
or marketing activities. IBM assumes no responsibility for 
any infringement of patents or other rights that may result 
from use of this document or from the manufacture, use, lease 
or sale of apparatus described herein. 


Licenses under IBM's utility patents are available on rea- 
sonable and nondiscriminatory terms and conditions. IBM does 
mot grant licenses under itsS appearance design patents, tIn- 
quiries relative to licensing should be directed in writing 
to the IBM Director of Commercial Relations, International _ 
Business Machines Corporation, Armonk, New York, 10504, te 
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1,0 COAX ARCHITECTURE 


1.) GENERAL DESCRIPTION | ~*~ 
Data is transmitted from a control unit to a device or device to control 
unit via a single coax line per device. The coax type is RG&2AU With 
aomaximum length of 1.5 kilometers, or approved equivalent as specified 
In the Installation Manual and Physical Planning. Guide CIMPP), GA27 
2787-x, and hereinafter refered to as just ‘coax.' 


Data is transmitted as serial bits using a binary dipulse technique. 
(See para. 3.0 for coax transmission protocol.) Data to be transmitted 
over the coax has a bit rate of 2.3587 MHz, in the following format: 


Twelve (12) bits are assembled to form one (1) twelve (12) bit word for 
transmission in either direction over the coax. The first bit of the 
twelve (12) bit word is used to delimit successive words from the con- 
trol unit,and_is always a "one (1)" bit and will be referred to as the 
"Syne bit™. The last bit of each twelve (12) bit word is the parity 
bit that will maintain even parity when added to the preceeding eleven 
(11) bits. 
W 


ord groups of twelve (12) bits each may be contiguous. In this. case, 
the syne bit of the next word must directly follon the parity bit of 
the preceding word with no intervening pad bits. A word from the con- 
trol unit-to the device (display or printer) may be either a command 
or data word. Each Write type command will cause a Transmission Tura- 
around / Auto Response (CTTZAR) following the last word of each group 
cf contiguous words sent from the centrol unit, and the device responds 
with clean status (bits l and 123 if the word(s) was (were) received 

Without a Transmit Check. 


The contiguous words sent from the control unit may include both data 
and command words, with the restriction that if a read type command 
Cincluding pane is included it must be the lest word in the contiguoyy” 
group. | i 


Nee 


oe 


A word from a device in response to a Read type command may be either 
data or a status word. The device must begin response (data, status 
or TT/AR) within 5.5 microseconds after receiving the ending sequence 
from the control unit (both read and Write type cosmands.) The 5.5 
usec. iS measured from the end of the last bit time of the received 
ending sequence to the beginning of the first bit time of the trans- 
mitted starting sequence. 


The 12 bit command word from the control unit to a device contains ad- 
dress bits and a command code. The address portion cf the command word 
is three bits in length (Bits 2,3,4%) when addressed to the device base 
unit and four bits in length (Bits 2,3,4,5) when addressed to a feature 
of the base unit. This provides five bits for command codes (Bits 
5,6,7,8 and 3) to the base unit and four bits (Bits 6,7,8, and 9) for 
command code to a feature. Reserved bits in all Sone snds and responses 
must be zero. 


pace 1 
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Lie WORD FORMATS 


1.2.1 COMMAND WORD TO BASE UNIT. 


1 234 56789 10 li le 
SYNC 000 XX XX x» 1 x : 
BIT ADDR. CMND CMND. Parity 
* 3174: Bit 10 is a parity bit €odd) for the preceding eight bits. 
3274: Bit 10 1s O for commands to zven numbered coax ports, and 
is 1 for commands to odd numbered coax ports. 


1 2345 6789 10 il 12 
SYNC XXXX XX XX x i I 
BIT ADDR. CMND. * CHND. Parity 
* Bit 10 is a parity bit edd) for the preceding eight bits. 
1.2.3 DATA WOEkD TO BASE UNIT OR FEATURE 
1 2345 6789 10 il 12 
SYNC XXXX X XXX X 0 0 
BIT DATA WORD * Data Parity 


x 


Bit 109 is a parity bit Codd) for the preceding eight bits. 


Data Words of less than 8 significant bits will be right justified: 


(by the control unit) and the high order bits set to Zero. 


1.2.46 STATUS WORD TO CONTROLLER 


1 2345 6 7 8 9 | 10 11 
SYNC XXX x 0 x x 0 G 
BIT ADDR ¢ STATUS BITS ) 

OR: 
J 2345 6789 10 Li 12 

SYNC KEYBOARD 1 0 Xx 

BIT SCAN CODE PARITY 


A status word is always sent Cin response to a POLL command) 


from 


a device that has power on and has completed it. POR sequence, 


(Prior to receiving POR Response from a device, the control 


unit 


holds the device ‘'deactivated.’' The control unit will poll but 
ignore any response except POR Response.) A response of all zeras 
except for bits 1 and 12 indicates that there are no error condi-~ 
‘tions to be reported and no operator activity requiring service, 


This response will be refered to as "all zero” or "clean" 


sponse. If bit 11 its set, bits 2-10 are undefined. 


a 
Cl 
Wy 
iv 
N) 


ce 
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1.2.5 DATA WORD TO CONTROLLER 
] 2345 &7893 19 il 12 
SYNC XXXX Pao o 4 P 0 
BIT DATA WOR-D % 

(Bit 2 15 most significant) 


*Bit 10 = Parity bit (Codd) for the eight bit (2 thru 9) data word 
for Read Data and Read Mult. commands to the Base address, and any 
Read command (with bit 8 set to 1) sent to a feature. 


Data Words of less than 8 
(by the device) and the h 


Pp { 
Parity a | ey 


Significant bits will be right justified 
igh order bits set to zero. 


1,3 ADDRESS BIT ASSIGNMENTS 
1.3,] ADDRESS BITS (2 G FOR A COMMAND TO A DEVIC 


2345 

OOOxK O,1 BASE OR KEYBOARD 

00150 2 SELECTOR PEN - 

Oo11 3 Reserved 

0100 4 MAG. SLOT READER OR WAND 

0101 5 PC ADAPTER 

0110 6 3180 ADVANCED FUNCTION 

OL111 7 EXTENDED CHARACTER SET CECS) 

1000 8 Reserved 

1001 ) Reserved 

1010 A Reserved 

1TOiil 8B CONVERGENCE FEATURE 

1100 C. Reserved 

1101 OD Resarved 

1110 €& Reserved | ; 

ee 2 ag Reserved —_ 
\ } 

*Not supported by 3174 or 3276 control units. os \ 


1.3.2 ADDRESS BITS (2,3,4,5) OF STATUS WORD FROM DEVICE 
o000 BASE UNIT 


All other features have the same address bits in a status word response 
as shown for command words to a device. 


ya 
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1.4 COMMANDS 


3:4.) DEVICE BASE ADDRESS COMMANDS 


1.4.1.1 READ COMMANDS (XXXX1) 


Bits 56783 
| XAK Response Parity 
56783 XXX0O13 " Not " 
00001 POLL 
OO0011 READ DATA 
00101 READ ADDRESS COUNTER HIGH 
10i01 READ ADDRESS COUNTER LOW 
01001 READ TERMINAL 1.D. - 
10001 POLL/SACKX 
10011 Reserved 
01101 READ STATUS (Security key and other switches) 
11001 Reserved 
01011 READ MULTIPLE 
10131] Reserved 
O1li1i Reserved 
00111 READ EXTENDED TERMINAL ID 
11011 Reserved 
11101 4, 
47712 


Note: In response to the Reserved read commands the 
return an all zero data word with bad parity (bits 
zero) irregardless of bit 8 in the read command. 


psgoe 


Checked 


device will 
2 thru 10 all 
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1.9.2 READ COMMAND FUNCTIONS (TO BASE) 


1.4.2.1 O0001-POLL AND Il10001-FOLLYACK 


Siac 


The poll command (Hex 1) does not use the address portion of the 
ae word for address. Bits in address portion are assigned 
as follows: 


Bits 2 and 3 are encoded as follows: 


For Display: For Printers: 

ll= Enable keyboard clicker {i= Enable Operation* 
Ci= Disable keyboard clicker Ol= Dissble Operation® 
10= Sound alarm 10= Sound alarmx*x 

OO0= None of the sbove 00= None of the above 


* A "Special Poll” to the printer to control the half-duplex opera- 
tion of the Line Adapter. "Disable Operation” will cause the printer 
to stop accessing his buffer as soon as possible (10 msec max), then 
return "Op. Complete” or other available status, and wait for subse- 


quent control unit commands. The Printer will 'tNo-Op' the disable poll 
if the printer is already disabled. "Enable Operation” will revert the 
printer to internal operation. The printer will continue the operation 
IM process prior to the "disable. Enable Operation must be sent upon 
completion of Control unit command sequences to allow new status to ba 
presented to the control unit. The maximum disable time will not 


normally exceed 60 seconds. The printer must not load (Cor add) any pol} 
status (except POR response) after becoming disabled. The device must 
be capable of accepting successive ensble or disable polls. The control 
unit must not send ‘enable’ (Cor Start Op Command) whiie waiting for 
response to a previous ‘'dissble'’'. If ‘disable't state occurs prior to 
completion (Cor termination) of an order, the control unit jis not al- 
lowed to alter the control unit output ares or load anew order, except. 
"Abort'. If Abort order is loaded, Start Op, not Enable, must be sent  » 


Note: The Printer is also enabled by "Start Op’ and ‘Reset’ conn ange 
(1.4.4) and disabled within 100 usecs of setting status bit 6,or 3 oll 
Response) or POR response (1.4.2.2). 


Note also: Prior to disabling, the printer will set the printer Address 
Counter to '0000' 


Note Furthermore: If (when) the control unit disables while a ‘Start 
Us* Chic. 15 inh process: 


12 The control unit jis ioe: allow ee to alter the. PCIA or the portion 
of the Printer buffer that th current Start Op Cnd referencag 
(specified by MSA and ML), and 


2% The Printer is allowed to continue accessing (reading and writing) 
the portion of the buffer that the current Start Op Cmd references 
provided he jis able to do so without affecting the control unit's 
buffer operations. The Printer is allowed read access to the PC 
but not write access as the control unit may be reading the P 
during the Disable. The Printer will continue to adhere to 
restriction (prohibition) concerning the loading of poll stat 
while disabled. 


To allow for control unit error recovery, the printer must appear ena- 
bled to the control unit immediately (within 20 usec) upon receiving 
the ‘Enable't Special Poll. pxgeotiont The Printer must no-op the 
"Enable't function if the Pol Response register is non-zero. If the 
printer is already enabled, and the poll response reg is zero, the En-~ 
able function must be ignored by the printer. 

** The Sound Alarm Poll will not alter the Ensable/Disable state. a 


Bit G= Reserved 
| page 5 
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Bit 5S= ACKnowledge last input message to control unit. 
1 2 3 4 5 6 7 8. 9g 10 11 12 
SYNC x xX 0 X 0 0 0 1 60 i P 
BIT ({ see above ) ( Poll cmnd } 
response. The Poll 


The response word to a poll is a one word sta S 
Response is returned for any combination of bits 2, 3, and 4 in the Pol} 
Command. Since the poll is not saddressed to the base unit or any fea- 
ture, a priority for response is established by having tha base unit 
respond with its status. If a non-zero status word is sent to the 
control unit, the device will anticipate receiving a Poll/vAck to ac- 
knowledge the acceptance of the first status word and cause the devica 
to respond with "clean" status and reset the previously returned status 
bits. Upon receipt ef the clean status response the control unit may 
issue another Poll, without the Ack bit, and the device nill respond 


tu 
s 


with the second status word. If the second pell does not have the ACK 
bit on, the device will respond with the first status word again evan 
though higher priority status may have become available. Repatitiva 


Polling and poll acking of the devica may continue until an all <zera 
Status response to a poll is received at the control unit or the Control 
unit reaches an error threshold. To prevent possible overruns at tha 
control unit, = device should not return scan codes or other non-zero 
Poll responses at an average rate greater than ten per aa: Resat 
and Read Terminal ID Commands sent to a device after 1t has returned 
non-Zero ststus but before the status was Ack'd will cause cartain 
status bits to be reset. Refer to Reset and Read Terminsl ID Cmas. 


Note: "Op complete’ status and ‘Feature Error' status can also be 
retreived by the 'Read Status’ command. Op Complete status or Feature 
Error status will be reset by the "Read Terminal ID" command, as well] 
as the Poll, Poll/Ack sequence described above. 


Note Also: The Control unit must issue the Poll/Ack Cmd. with bits 2,3 
and G4 set to zero. , 


and is received and decod 
of Poll response in the 3 


re Error (Bit 11) 

ee Special status code. 

e Statu (Bits 6,8,9) * 

board Ghelueiac Keyboard overrun) Scan Coce 
other Feature Status 


—JO. 
J 
rt 
pee as 


e 
2 


* Multiple bits of base status may be returned ina roll response, 


Other devices, including those that emulate 3278/3273 Displays, are 
permitted to establish alternste Poll response priorities. If a Base 
Status Bit is raturned and not hem d, the same bit will be returned in 
the next Poll response. Other Base status bits will not be returned 
until the control unit Ack's the original returned status. 


Exception: The Display will add bit 9 to previously returned base sta- 
tus bits if an Op alder eh condition occurs and a poll ig received prices 
to receipt of a Poll/Ack 


Exception: The Printer is allowed to add Base Status bits to previously 
raturned Base Status. 


If there is no base or feature status to send, an all zero poll response 
1S sent from the base unit indicating that service is not required at 
the device. 


Note: 

While the Base Display is 'Busy'’, the display will suppress all Status, 
See 'Clear'! Command. Upon completion of the Busy operation, bit 3 will 
be set in Base Status. 


rage 6 
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1.4.2.2 RESPONSE TO POLL (STATUS WORDS) 


BASE Status : | | aA 
The status response word from the base unit is: ae, 
| 1 2345 6 7 8 9 10 11 12 
SYNC 0000 STATUS SPARE DEVICE OP KYBD FEAT. PARITY 
BIT ADDR TRANS 0 CHK CPLT IND ERROR BIT 
Bit 1 = Syne Bit : 
Bits 2, 3, %, 5 = Base sddress 
Bit 6 = For Displays: Status transistion has occurred. Refar to 
Read Status command. 


For Printers: Status Available. ; 
This bit is set by the printer when new status is loaded or 
when status bit 4 is cleared in the printer status register, 
Before setting this bit the printer will set the Address 
Counter to 'O0000'. After setting this bit the printer will 
90 ‘disabled. The Control unit is responsible for reading 
"status' (address '0000') prior to sending ‘enable.’ This bit 
is also set (and the above sequence occurs) periodically ta 
test the communication link. 


Bit 7 = Reserved 


Bit 8 = 1 Parity error has been detected in storage. | j 
When Ack'd, display will not respond with another Devica 
Check until after the next WNrite Data, Clear, or Reset com- 
mand; printer until after the next Command from Control unit. 


For printers: Bit 8 set signifies that a parity error oc- 
curred during a search or clear command. Bit 39 will also bea 
set. | 


Operation Complete. 
A A search has been Sede eeias a wow 
B. A clear command has been completed. : 

C. An Insert Byte command has been completed. (Display Only) 

D A 'Disable’ Poll has been completed. (Printer Only) 


Bit 10 = 1 Redefines bits 2 thru 3 as being a keyboard code or acdi- 
tional base status. Keyboard Scan Codes will be entered with 
Bit 2 the make/break bit, and Bit 3 the high order bit of tha 
7 bit.scan esde. See saction 4.4% for specific code points, 
Non make/break keys will enter scan codes with ‘bit 2=0. 


Special status codes are: 


2345 6783 

xO000 0000 DISPLAY: Keyboard overrun. 

XxO00 O0O01 Reserved 

0000 O010 Device has powered on since last Poll. 


This code is sent only in response to 
a Poll received after a power on (or Reset Cnd. x 
Sequence is complete. Also, for Frinters: 
Following internal test operations 
during which control unit communication was 
suspended for- @ minimum of five seconds. 

X000 O1060 Reserved 

X111 2111 . 4 Reserved for re unit ucode 

1000 0010 Reserved | 


Bit ll = Feature Error Bit. 
This bit will be returned when a feature error is set. This 
bit will be reset by Poll/ACKX or Read Terminal ID. When bit 
Lizl, bits 2-10 may contain meaningless data that should wo. 
ignored by the control unit. Refer to ‘Commands. Applicabe_ 
ie restures “for sdcit ional description of the Feature Error. 
ee | 
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While set, the features are blocked. ACK will only ooeet the 
on Feature Error Bit (other base status pending will not be rea- 
( set). Bit 11 js mot set by printers. 


t —- maintains even parity of the preceeding eleven 


1.4.2.3 FEATURE POLL RESPONSE 


Individual Status Bits will be returned until Ack'd by a subsequent 
Poll. Following receipt of the Ack, the feature will not return tha 
Same status bit until positive action (Read, Reset, Clear, etc.) has 
been taken to service the status. (Printers will not generate any 
Feature Poll Response) : 


1L1.4.2.3.1 SELECTOR PEN Status 


345 6789 19 11 12 
010 x000 QO 0 p 

Request Read 

Reserved 

Reserved 

Reserved 
MAGNETIC SLOT READER Status 


2345 6789 10 11 le 
010 0 P 


ya 
0 


tre eber 
SO CONION 
Tae 


~ 
oo) 
i 
N 


Request Read 
Reserved 
Reserved 
Reserved 


180 Adv. Funct. Adaptar Status 


i ke) 
OL eretetrer 
W woman 
uuu ad 


3 
2345 6789 10 11 12 
0110 000xX oO 0 p 


Reserved 
Reserved 
Reserved 
Operation Complete 


EXTENDED CHARACTER SET CECS) Status (Display only) 


3465 6789 10 ee 12 
Lil OOxX OQ 0 P 


Gl rretretet 
E won 
wou 


~ ~ 
@ e 
Bm) va) 
e 2 
OoOod re NHN WOW Be NH WOW ee A) WOO ee 
¢ s e r) . £ 
e 


1t 6&6 = Reserved 
it 7 = Reserved ; 
it 8 = Device Check (EAB parity error) 
it 9 = Dp Complete 
Note: rinters will report parity error of EAB b 


P y 
| ; bit 8 in ‘base’ Poll Response or bit 1 of the PCIA status byte 
1.9.2.3.5 CONVERGENCE FEATURE 

This feature does not request Poll service or 

generate a Poll Response. 


re 1.9,3 OTHER READ COMMANDS (TO DEVICE BASE) 
- Each of these commands will cause the device to return one or om 


Words. The ending sequence will follow the Leth (P) bit of 
Response word. 


U 
oJ 
7 
if) 
CO 
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1.4.3.1 O0011 REAB DATA 


The read data command will cause the i iipecend device to nec oonaes 
with one data word from storage at the current I/O address counte\, — 
value. The address counter steps up (Cincrements) once at tha 
completion of the command. 


1.4.3.2 01011 READ MULTIPLE 


This command will cause the device to respond with one or more data 
words from storage beginning at the current I/0 address counter 
value. The read will terminate (Cwith ending sequence) when tha 
two low order bits of the I/0 address counter step to 00. A max- 
imum of four bytes will be returned. 


This command will be no~op'd by the printer. 

Note: This command will not be issued by the 3276 Control Unit. 
Note also: The operation of this command may be affected by a 
preceeding ‘Load Secondary Control Register! Command. 


1.4.3.3 10101 READ I/5 ADDRESS COUNTER LOW 


This command will cause the dees to respond with one data word, 
Bits 2 thru 9 of the data word contain the present value of the 8 
low order bits of the address counter. 


1.9.3.% 00101 READ I/0 ADDRESS COUNTER HIGH 
This command will cause the device to respond with one joe word 
Bits 2 thru 3 of the data word contain the present value of the. 
high order bits of the address counter (right justified). 

1.4.3.5 01001 READ TERMINAL I.D. 


This commsnd causes the device to respond with one data word. 


Note: This command will reset Op Complete and Feature Error sta- 
tus (bits 3 and 11 in Poll Response. 


The format of the response data word is as follows: 


DISPLAY 
} 2 3 4 § 67 8 9 10 . ; 
Sync Keyboard IJ§.D. Model «8 0 0 P 

Bit 

PRINTER 
} 2364 5 6 7 8 | 9 10° ; 
Sync 00 90 0 0 0 0 1 0 0 P 

bit ¢ ” 

if — 
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Display (bit $=0, bits 6,7,8 # 0)— 


Bits 
2345 
0090 Reserved 
000] APL, with numeric lock 
0910 Text, = " 
OO1l1 Reserved 
01900 " 
0101 APL 
01190 Text 
Oiil Reserved 
1000 Data entry 2, numeric lock 
1001 Data entry l, * dg 
1010 Typewriter, © 
1011 Reserved ; 
1100 Data entry 2, w/o numeric lock 
1101 Data entry 1, a 
1110 Typewriter, " as 
ye ae No keyboard 
Additional Terminal ID definition for Displays attached to 2 
327% Control Unit using configuration support C or D, or tc a 
3174 Control Unit: 
Newer keyboard ID table 
Bits 
2345 
0000 Reserved 
OO01 APL, Numeric lock 
0010 Text, = Ci 
OO1l Reserved, " = Gn 
0100 typewriter, PSHICO, or Overlay, PSHICO 
0101 APL | 
0110 Tex 
Oiil APL, PSHICO 
1000 Data entry 2, numeric lock 
1001 Data entry 1, i = 
1010 Typewriter, ws ” 
1O1ijl Reserved 
11090 Data entry 2 
1101 Data entry 1 
1110 Typewriter 
111i No keyboard 
Note: Num lock for PSHICO keyboards handled by control unit customizatio 
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Rodel: 
Bits 


Oo 


rr QOQON 
Om Orr OO» 
Pitt tt tte 


OOr hr Or Or J 


For devices that do not 


Bits 6,7,8 = 


no. characters horz 
no. characters vert 
PEL space horz. (xl 
PEL space vert. (xl 
PELs/char horz. 

PEL 


Notes: Display 


ns 
Field and Character highlighting. Al 


Convergence fe 
will support F 


its 2 th 
ed 
IA. Refe 


1.4.3.6 00111 READ EXTE 


Pr 


The control unit promise 


1. set the device a 
tng this command. 


2. not issue this c 
Read Terminal ID. 


3. mot get upset if the device 


unless the device r 


G. not tissue this c 
See 'Load Secondary 
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Reserved : Chars. 
NDS Screen s12ze 960 

" " dy 1920 

My " ds 2560 

" y " 3440 

" " " Reserved 
" " " 356% 


Reserved 


Support Feature Address 6&6: 


W/O Convergence 


fa ] 
~ 


~~ mrAIOd C3 
Do Lpnhoao ~ 
Qe 
ro pt he INO pf 
PIWVNLHWO rr 
@ 
On 


s with EAB feature } ta 
SO 


ature or Colour (bit 9 
fe) 


ijield and Character Col 4 


ru 8 = 0, bit 3=1) 


NDED TERMINAL ID 


it, configuration support D or 
will issue this command to al] 
espond to Read Terminal ID x 
ices that support this command wi 


ommand to devices that respond 


respond 
esponded ‘'l1O0000XXx000 
ommand while the device is in 
Control Register' Command. 
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W Convergence 


le 


111 support b 
ays with eit 
B Terminal 


per 


Terminal ID of a printer will be obtained by. readir © 
r to Printer Control, Chapter 


2.0. a 


r, and the 
" devices, 
other than 
) return. G 


elow, obeying the same rules as Read Multiple, 
INAL ID command does not reset Op Complete and 
s, though READ TERMINAL ID command does reset 
s to: | 
ddress counter to 'XXX----XX00' prior to issu- 


19000 000 1° to 


5s TT/AR to this command, 
P* to Read Terminal ID. 


"Read Big’ mode, 
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The device: 
| t support this command with a 4 byte response if it responded 
XXXOOOP* to Read Terminal ID. 

! 


llowed to answer this command with TT/AR if it has previded 
d ID in bits 2-5 cf Read Terminal ID response. 


Zz 
K 
3. is allowed to advance its address counter while generating thea 
4 byte response. . 

G 


~- 18 allored to return 32 bytes if 'Read Big’ is set. 


The four byte response is defined as follows: 
Byte one: Keyboard Information 


Bit O0=0: 3278 mode. Scancodes reaturned to the control unit 
are exact equivalents of the 3278 keyboard 
scancodes (see table 5.3.1.) Keyboard ID is in 
bits 2-5 of Read Terminal ID response. (Remainder 
of Byte one is undefined, need not be zeros.) 


Bit O=1: Native mode. Scancodes returned to the control unit 
are those defined for the ‘'Modifiable Keyboard', 
Refer to Byte four. Remainder of Byte one defined 
as: 


Bit l=l: Numeric Lock 


Bit 2=1: 'RYO' (Roll Your Own) in ‘effect. Keyboard key 
unctions have been relocated (redefined) via the 
"Keyboard Definition Utility' (C€see User's Guide 
GA23~-9187.) 
Bits 3-7: Modifiable Keyboard ID | 
Bits 3-7: Bit2=0 (no RYO) Bit 2=1 CRYO aon 
Byte 4, bit 7=0:3 bit 7=l1: O or il: 
00000 Reserved Reserved Reserved 
90001 Typewriter Typewriter Roll A 
90010 Data Entry Reserved Roll 8B 
00011 APL Reserved Roll C 
00100 Reserved Reserved Roll D 
OO0101 
thru Reserved Reserved Reserved 
11111 ' 


Bytes two and three: Device Type 


Devices Will return their four digit type number (packed decjma 


Device Byte two Byte thre 
31793 0000 0000 0000 0000 
3180 0011 0001 1000 o900 
3191 0011 90001 1001 0001 
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Byte four: Additional ID: 


5 eee | 


Bit O=0: IBM Device 


Bit O=l1: non-IBM Device | | a 
Bits 1-6: Reserved (Must be zero.) aod 
Bit 73 Keyboard Type 

= 0 Typewriter Keyboard (122/124) 

=] IBM Enhanced Keyboard (102/103/104) 
OLI101 READ STATUS 
This command will cause the Device to respond with one data 
word as follows: 

Bit 

2=0 - Mono Case switch turned off 

2=i1 - on 

3 Reserved 

G=1 Not Busy* (Refer to Clear Command) 

S=0 - Security key turned off 

5=1 - A " on 

& Reserved 

7=} Feature Error Bit *x* 

8=1 Op Complete 

9=0 - Security key turned on (display on) er 

$=1 - o = . of (display blanked) ‘ 

we 

5292=0,0 -—- Security key not installed. -_ 

529=1,1 - Invalid code. 
¥Other bits are valid only when bit G=l. 
For Printers: Bit 4=0 when Busy or Enabled. 
*¥Set when Op. Complete set in base status Reset when ACK 
received to Op Complete poll status (Poll/Ack sequence) or Raad 
Terminal ID Command received. For Printers: Op Complete 
Poll Status, set as as result of a disable Poll command, may or 
may not be returned as Read Status Op Complete : 
**¥% Set when Festure Error Bit is set tn base status. Reset when 
ACX received to Feature Error poll status (€Poll/ACX sequence) or 


Read Terminal ID command received. 


Transitions of bits 2,35 or 5 and 9 will cause the display = ‘to 
return bit 6 in Poll Response. | 


To Printer: Only bits @ and 8 are jmplemented. 
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Ar:4.4 WRITE COMMANDS (TO DEVICE BASE) 


( (1.6.4.1 WRITE COMMANDS (XXXX0) 


~J 
< 
10 
Q. 


MOH 


VPMmoOoOvUVIoOg 
ro hWr 


OUONAWANVOOZ > 


10) 
On HoH BVaMMNawA?Y . 


SAE mM UOPMMNoO 


AOA DS 
<ZUorKe He YN YPrO 


> 
70 
yok 


Oo 


Aro < OMANANnNHAH 
x 
}> 


mM OOO re me he PR OO OOO ow 
aber (OOM OrPOOOr;OrFrFO © 
GOOOOI0OO0CRMOOO0O0O000 wo 
PrN NID UN rr rn oO 80 
comms Ze OHOOONArmMaA 
Uy rrPrUNUYNUN YPrPbbPHMNW 
COnmwmaA Me ODBVUVIGOArmMN 
~4 


+ 
> 


The Reserved write commands will reset the previous command 
ss busy.) If no other command or data word directly follows 
reserved command, TT/AR takes place. 


CEN hh OP OOMmMOOQDOOOOC VWI 
~ 
iD 


Teco 
RIT FPROOOrH HOOF HMOr;rMFHOO 


Note: Many of the Write Commands are defined as being fol- 
lowed by one Cor more) bytes of data. The device will executa 
the command following receipt of the Gata byte. If a second 
command 1s received instead of the data byte for the first 
command, the first command 38s lost and the second command 
sequence started. This operation applies to Base and Festure 
= commands. Write type commands will remain active until reset 
( by the next command Cincluding Poll) except while "busy." 
| Refer to Clear command. Data sent while no command stored 
Will be lost. $TI/AR-will occur, except in ressonse to dsta 
Sent to a busy display. 


Note also: The Control unit onns the Recen Buffer and tha 
Extended ‘Attribute buffer. Any device that updates these 
buffers through independent action or depends on any sequenca 
of the Centrol unit updating the Zegen buffer or Extended 
ae buffer may get unpredictable results. Indepencent 
Actio 1s cefined as the #elterine of dsta in the cavicg 
ere by a device action that has not been initisted cy 
commands or data sent to the device by the control unit. 


1.4.4.2 00010 RESET 


nda byte of data following RESET. 

nd RESET alone. 

For Displays : 
The RESET command (whether followed by data or not) will 
cause a partial POR sequence tn the display. Base and fea- 
ture storage will not be cleared. The Mask Register will net 
be altered. The I/0 Address Counter will be set to Hex '50' 
(Hex '4G0' tn Mod 1.), which corresponds to the first charac- 


ter location on the _ screen. The device will execute the 
TTZAR sequence. POR Response will be returned to a subse- 
quent Poll. | 


For Printers: 


In a printer the RESET command will terminate any operatian 
a in process and cause the printer to respond to a Poll with 
, the POR comriete status code. The printer will then be able 
to accept and execute any valid command (i.e. the printer 
will be disabled.) The messecqce buffer nill not be cleserec, 
and the control unit cutput area will] be cleared. The Adcress 


~ f 
nage 1% 
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oo ee Will be set to '0000', and the Mask and Control Reg- 
ister 1ll be reset. The following portion of the Printer 
Output gene will be initialized 


Byte O: All bits except G@ & 7 must be zero. 

Byte ls: All bits valid. 

Bytes 2 thru 3: All zero. 

Bytes A thru F: Terminal ID bytes initialized. 


oo 


To allon for control unit error recovery, the printer must 
appear enabled to the control unit immeciately (within 20 
usec) upon receiving the Reset Command. 


Note: Following Control unit initialization of hive printer 
(Read Term. ID, Load Address Counter, Read Data, etc.), tha 
Control unit must send ‘Enable’ Poll before sending a Start 
Op command to allow the printer to complete its initializa- 
tion. Also, the Control unit will write 3 4 character test 
message, as shown in the table belon, beginning at address 
X'OOSA', prior to sending the first enable poll. This se- 
quence 18 required after alt POR responses. 


Printer Test Message: 


| PCIA Address: 

Control Unit: x. GG x Gs x40? > ie a9 

3276 © x AA 32 7§ Fete 

3274, pren~config. support C X'AA 32 74% Aa 

327%, config C or later, non-SNa x AA 32 74 AA! 

327%, config C or later, SNA x Aa 32 7% cc? 

3174, nona-SNad Sports ix":3s) 74% AA 

3174, SNA ports X35) 74% ect 
Note also: POR Complete will not be returned if the reset 
(either Command, Power Gns or operator initiated) ‘fsilied', 
that is, if the printer has Equipment Check set in Status. ~~ 
The device must be capsble of accepting two or more success” 
Sive Reset commands (without intervening Foli~commands.) and 
respond with a single POR Response to 8s subsequent Poll. 
Prior to returning POR Response the device is allowed tq. 
terminate communication with the control] unit. 

1.4.4.3 1061190 LOAD MASK 


This command will cause the device to losd the following data 
byte into the "Mask”™ register. The mask will be used in 
conjunction with subsequent Search and Clear commands. ie 

bits tin the mask will specify the bits in the buffer to ba 
compared with the pattern byte. A mask of 2127.70" Bres wild 
prohibit a pattern test from being satisfied and cause the 
clear command to terminate at address O* and a search forward 
command to terminate at address 0 (Cor the first address en- 
countered with bad parity.) te 


*For printers: Lo order Address Counter bits equivalent 
to installed buffer will be zero. 


For Displays. 
he Mask byte mu 
mand. For 3178 
register to X'FF 


st be reloaded following an Insert Byte conm- 
display, the control unit must set the Mask 
7 prior to Issuing an Insert command. 


For Printers. 
The Mask byte must be reloaded folloning s Start Print Order. 


a 
we 


pace 15 
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1.4.4.4 


1.4.6.5 


00110 CLEAR 


The CLEAR command clears all or part of the printer storage 
or regen. buffer in the addressed device to nulls. A byte 
of data, called the pattern byte, i185 transmitted folloning 
the Clear commsnd. The device uses the pattern, in conjunc~ 
tion with the previously loaded mask, to terminate the clear 
function. The address counter 31s used to indicate the point 


‘at which the Clear function starts. All locations including 


the starting address up to but not including the location 
containing the byte that satisfies the pattern and mask are 
tested and cleared. Upon completion the address counter will 
be pointing to the satisfying location. The command wil] 
terminate at address QO (without clearing address zero) if no 
match occurs (For printers: Lo order Address Counter bits 
equivalent to installed buffer will be zero.) Corresponding 
locations of the extension attribute buffer will also he 
cleared to nulls (under control of the extension attribute 
buffer mask) when that feature 15 present. 


This command may also be used to clear the storaga areac 
taining the itndicator character codes or printer regis 
space. Exception: The 3178 display does not Support t 
command within the operator indicator area--address X'00 
to X'O4F.' The Clear operatien will not terminate pramatur 
if a buffer parity error is detected. Device Check will 
set (Cif mot inhibited due to a Previous parity errar) i 
parity error is detected. Uson completion of the command 

Operation Complete bit (bit 9) will be set in the poll rea-~ 
sponse status word. Prior to setting Op. Complete the devica 
will be "busy", Poll response while busy wnill be the Auta 
Response ("clean response"). Commands other than Poll and 
Reset sent to a device while the -ase is busy will be no-op'd, 

TTZAR will occur, except following data, chained or un- 
chained, sent after awrite type command to a displsy. While 
Busy, Reset command may be honored or no-op'd at the 
descretion of the device. While "busy™ the Display will in- 
hibit display of the cursor. Display of the cursor will be 
inhibited until the next Set Address Counter Low Command 15s 
received. While the cursor display jis thus inhibited, con- 
mands to the features may be blocked by base hardware, 
"Busy”™ also applies to Search and Insert commands. 


To prevent control unit timeout, the "busy" state of the da- 
vice must not exceed 32 msec. (28 msec. when connected to 
some 32768 control units.) Printers with GK base sand SK EAB 
will meet the 32 msec busy limitation only if no toad Mask 
(EAB) Command preceeded (since the last POR Response) the 
Clear Command. If a load Mask CEAB Command preceeded: thea 
Clear, 'busy' state may approach 64 


To allow for control unit error recovery, the device must 
appear "busy™ to the control unit immediately (within 20 
usec) upon receiving the Clear Pattern Byte, unless the os- 
pee! is completed and OP complete is posted in the poll 
status. 5 2 


01100 WRITE DATA 


The. WRITE DATA command will cause the device to accept all 
following data words for storage, until another command is 
received. The data will be loaded at the location indicated 
by the address counter. The address counter will step up 
once for each data word received end stored. Codes for spe- 
cific characters and attributes are defined in Device Buffer 
Code chapter. The control unit prevents address overflow. 
while writing the device buffer. 
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1.4.4.6 01010 LOAD CONTROL REGISTER 


This command will cause the cevice to losd the following Dat® > 
Word tnto the Device Control Register (double line transfer. | 
The Control Register will be set to all zeros by POR and the” 
Reset command, but otherwise not altered by the device. Ths 
Control Register bits are defined as follows: 


Bits 23% 

CO00= 80 Characters/line 

~—~001= Gd x " {mod 1 only) 
100=102 5a s {mod 5 only) 
110=132 . my (mod 5S oniy) 
CixX= Invalid 
iXl= Invalid : 

S=1 Inhibit Feature Step of I/0 Address Counter 


When this bit is set the device will prevent the address 
counter from stepping during read and write commands to tha 
features. This -allons the csntrol unit to read and write the 
extension attribute buffer at the cursor location without 
affecting the sddress countér and the curser position on the 
Screen. Printers that support the Extension Attribute Buffer 
CEAB) will implement this command and support bit 5 only. 


6=1 Inhibit Display > 

When this bit is set the display screen, except for the cur~ 
so0r and indicator ron, Will be ‘blanked. 

7=2l Inhibit Cursor Display 


When this bit is set, the cursor will not be displayed. 3 


8=1 Reverse Image Cursor “oer 


is — 


This bit will csuse the cursor to be displayed as a reversed 
Image of the associated character box. 


9=1 Blink Cursor 
This bit will cause the cursor to blink. 
(849=0 = Normal Cursor) 


The printer will only implement bit 5 of this command. 
1.4.4.7 10100 LOAD ADDRESS COUNTER LOW 


This command, followed by one data word, will load the 8 bits 
cof the data word into the 8 lon order bits of the address 
counter. This command will enable cursor display (at the 
Screen louzation associated with the value in the address 
counter) if the cursor had previously been blanked due ta a 
"busy™ condition. 


1.4.4.3 00100 LOAD ADDRESS COUNTER HIGH 


This command, when followed by one data word, will load tha 
data word into the high order bits of the address counter. 


pace L/ 
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1.4.4.9 11010 LOAD SECONDARY CONTROL REGISTER 
This command will cause the device to load the following Data 
Word into the Secondary Control Register (double line trans- 
fer <) The Secondary Control Register will be set to all ze- 
ros b POR and the Reset command, but otherwise not altered 
by the device. The Secondary Control Register bits are de- 


fined as follaws: 


Bits 2 thru 8 = Reserved 


Bit 9 = Q Terminate Read Multiple when the 
two low order bits of the 
I/0 address counter step to QO. 


Read Big Mode: 
Terminate Read Multiple eee the 
five low order bits of 

I/O address counter step cs oo000. 


i 
~ 


Bit 9 


d as ‘Reserved by printers and 


This-command will be treate 
3274 and 3276 control] units promise 


‘old iron't displays. The 
not to send this command. 


1.49.%4.10 01000 START OPERATION 


When this command 31s sent to 3a printer, the printer will go 
enabled. Uron completion Cor termination) of the operation 
(as specified in the 8 bit order reg) the printer will return 
Status Available in Poll Response. Crder Complete Status will 


be 660 4 To prevent control unit timeout, the device must 

so complete the operation, except for Print Order, within 500 
( | milleseconds (excluding the duration of any intervening dis- 
“ able time) While the printer is enabled he must treat as tn- 


valid any conmand other than Poll and Reset. The printer will 
Switch to the "disabled™ state when Status Availsble is set, 


To allow for control unit error recovery, the printer must 
appear enabled to the control unit immediately (within 29 
usec) upon receiving the Start Op Command. Uron receiving 
the Start Op Command, the printer must test the Poll Response 
Register Cbits 6,8,93,&10) for zero. If zero, the order will 
be 6éxecuted; if non-zero, the printer must ignore the. Start 
Operation command and remain disabled. TTI/AR will occur. 


This command will be no-op'd (treated as Reserved) by the 
Display. 


1.4.%4.11 01110 INSERT BYTE 


This command will cause the display to accept the fa ieuine 

data word and place it in the buffer storage at the locatian 

indicated by the current value of the address counter. The 

original contents of the storage location is shifted one lo- 

cation ahead. This seauence is continued for each successive 

location until a null character or attribute is found, or tha 

1/0 address counter steps to zero (in which case the charsc- 

ter that formerly resided in the last addressable location 

of storage will be lost.) (For 3178 Display, this command 

Will terminate at address X'7D0' if no null or attribute 1s 

found.) The extension attribute buffer jis also shifted with 

the contents of the EAB mask register being inserted at the 

. Thi tial current sddress. Only one data word may follaw this 
( conmend. During the time that shifting takes place the dis~ 
ae: play will be busy. Refer to Clear command. Op Complete is 
set when this command is completed. At this time the accress 

counter 1s pointing to the last character moved unless tna 

command terminated at an attribute, jin which csse the adcress 


_ Q 
CayZ2 ee 
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counter will be pointing to the attribute and the character 
which Was located ahead of the attribute will be permanently 
LOST. The insert operation will not terminate prematurely 
1f a buffer psrity error i185 detected. Upon completion af 
this command the Mask register (Cand pattern register) musi 
be reloaded by the control unit prior to the next search ob” 


clear command. 
This command will be no-op'd by the printer. 


The control unit must set the address counter to within tha 
na aa buffer prior to issueing Clear, Search, or Insert 
commands. | 


1.4.4.12 109000 SEARCH FORWARD 


This command, when followed by a "pattern" data byte, rill} 
cause the device to search each buffer storage locatian 
starting at the current value of the address counter until a 
byte that satisfies the mask and pattern is found. The ad- 
dress counter will contain the value of the address in stor- 
ase of the first satisfying byte found. If no satisfying 
bytes are found the search command will terminate at sddress 
QO. (For 3178 Display, this command will terminate at address 
X'7DO' if no satisfying bytes are found.) (For printers: Lo 
order Address Counter bits equivalent to installed buffer 
will be zero.) To allow for control unit error recovery, the 
device must appear "busy" to the control unit immediately 
(within 20 usec) upon receiving the Pattern Byte, unless the 
een is completed and OP complete is posted in the poll 
Status. —_ 


1.4.4.13 10010 SEARCH BACKWARD. 


ve \ 


This command operates in a similar manner as the above SEARCH” 

command. If no satisfying bytes are found the search will 

terminate one location past address zero (all address bits 
implemented set to 1.) (For 3178 Display, this command will 

sae ee at address X'OQG4F' if no satisfying bytes are 
ound. 


To allow for control unit error recovery, the device must. 
appesr “"busy™ to the Control unit wamedieateliy Carthin . 2b 
usec) upon receiving the Pattern Byte, unless the operation 
15 completed and OP complete 1s posted in the poll] status. 


Note: The tuo search commands will indicate completion of the .op-~ 
eration by setting bit 9 in the status response word to a Poll 
command. While the search is in progress the display will be 
busy. Refer to Clear command. A buffer parity error de-~ 
tected during a search memory cycle will cause the search ta 
terminate, The address counter will be pointing to the lo- 
cstion containing the byte with bad parity. Op. Completa 
(bit 9) will be set, and Device Check (bit 8) will be set 
if not inhibited due to a previous Device Chk. 


aisos When, in the course of a search (lor clear) command, 
the address counter value exceeds the implemented buffer, tha . 
byte retrieved from the ‘buffer' may be all] ones (with good 
parity). If this byte satisfies the search (such as “search 
for any attribute” or “search for any attribute with MDT 
set") the search will terminate. Otherwise, the search will 
continue. For a display, address zero i15 reached (for for- 
ward search) immediately after address 8191 regardless of the 
actual buffer size. 


Note 


af 
iN ‘, 
oe H 
Nb >’ 

I, ae 
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24,5 COMMANDS APPLICABLE YO FEATURES 


Note: Most printers will accept commands addressed to thea 
Base address only. Printers with the APL feature will accept 
certain Commands: to the Ext. Attr.« butter. 


For Displays: 
The feature error latch is seat for the follorning conditions: 


a ee By feature does not acknowledge a ‘Write’ type command ar 


feature requesting Poll service does not respond te 


da 
“A feature does not respond to a 'Read' type command. 
this Poll. ‘ 


For case 1., the display will set bit 11 - ‘Feature Error', 
but respond with TT/ZAR 

For case 2., the Base will respond with an ‘all zeros" dats 
word with bad parity (bit 10=0). (The ‘all zeros! data word 
Will actually contain the 9 bit byte from the feature bus and 
may be non-zero if the feature bu is inmoperative due to one 
or more of the features malfun or ne. ) The feature error 


bit will ba set. 


For case 3., Bit 11 is returned in poll response. 
1.4.5.1 A/N KEYBOARD FEATURE ~ Z 
The keyboard will only respond to a POLL. 
( 1.6.5.2 SELECTOR PEN FEATURE 


CcSO1 POLL (See status response) 


OOL11 READ ROW COUNT 
Following a Detect the selector pen will respond to this 
command with a row count Cin bit positions 4 to 9) in- 
dicating the displayed ron itn which 3 detect occurred. 


Jiid’ READ SELECTOR PEN FIELD COUNT 
Folloning a Detect the response to this command 15 a 
count in bit positions 6 thru 9 that indicates the Sear 
lector Pen field count at the time a detect occurred, 
(The field counter is reset to zero before the start of 
each row.) A Selector Pen field its a detectable etl 
bute followed by a designator character. 


Note: If either of the above two commands 15 155ued 
after the Reset command but before a detect, a Featura 
Timeout will occur. e 


O1X1 READ FEATURE ID ; 
Responds with feature address in bits 2 thru 5 if fea- 


ture 15 present 


0010 RESET : 
The RESET command will reset all latches and registers 
in the addressed device feature and must be sent to re-~ 
enable the selector pen for another detect. 
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1.4.5.3 MAGNETIC READER FEATURE . 


0001 POLL (See status response) 
/ ey 


OOL11 READ DATA | | a bad 
The READ DATA command is issued to the MAGNETIC READER 
when the poll response word indicates that the READER 
has data to send to the control unit. The first data 


Le 


word is sent tn response to the first read command and 
the (Read-Response) sequence eon tines until terminated 
by the control unit. The Mag Reader buffer address 


counter will increment for each byte of data read from 
the buffer. The Mag Reader will determine when the last 
Significant byte of data (EQN) has been read, EOM wil] 
be returned on all subsequent Read Data and/or Read 
Le commands until a Reset or Clear command is ree 
ceived. 


If a Read Data (or Read Multiple) command is issued afe~ 
ter 2a clear or reset command but before a card is read, 
a Feature Bus Timeout will occur. 


1011 READ MULTIPLE : 
The feature will respond with four successive bytes af 
GStax Same restrictions as for Read Data apply. 


OL1X1 READ FEATURE ID 
3 Resronds with feature address in bits 2 thru 5 if fea- 
ture 15 present. 7 


O0id0 RESET CRETRY) | — ° _* 
The RESET command is sent following a control unit de- 
tected error during the previous Mag Read command. The 
festure is re-enabled to the operstor, hardware is reae- 
set, yellon and green lights extinguished, and the red 
light turned on. | pos 

0110 CLEAR sen aa 
This command is normally sent to re-enable the feature 
to the operator. Hardware is reset, the yellor and red 
lights extinguished, and the green light turned on. 
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1.6.5.4 3180 ADVANCED FUNCTION (FEATURE ADDRESS 6) 


Feature Buffer 


The buffer used for the 3180 feature has the following attributes: 


* 256 bytes for DCA Read/Write operations. 
° Buffer adcressed by using the base address counter. 


* Buffer access (3180 tin normal mode) 


Ownership of the buffer is dedicated tao the 3X74 at all times excent 
when the feature is busy. The feature 1s made busy by the 3X74 
issuing, and 3180 receiving, a Start Op command to the featura, 
While the feature is busy, erieeats of the buffer is dedicated ta 
S180. When 3180 becomes not bus C(i1.e@8., completes an operatian 


that was started by the 3X74), 3180. Sigacie Op Complete to 
becomes not busy, ind buffer ownnership reverts to the 3X74. 


Coax Commands 


the 3x74, 


The following is a list of the commands that are directed to feature 
address 6. The code points are listed in haxadecimal as they appear 


in bits 2-9 of the coax word. The commands }1} 
the base address commands. Celle. 2g eee 


Coax Commands Code Point 


e Read Dats ae aay 

* Resd ID (BCA does not X'65! ee 
check coax bit 10 parity) 

* Read ID (DCA checks coax bit x 67% 
10 for odd parity on bits 2-9) 7 

* Start Op X'638! 

© Resd Hultiple x'6B' 

* Write Data > Ge 1 Oa 

® Read Status x'6D* 


Status Register 


15te d below with code 
points X'&X't have the same definition Ss — X'OQOX' code points for 


In order for the control unit to perform error recovery on coax 


errors to Feature 6, the feature provides the following status 


response to a Read Status commands: 
® SIT oO : Reserved ( ='Q') 
» BIT 1 Reserved ( ='9Q') 
° BIT 2 BUSY = 'O'3 NOT BUSY = ‘i! 
® BIT 3 : Reserved ( ='O') 
e BIT G : Reserved ( ='Q') 
e Bid oS. 2 Reserved C ='Q') 
e BiT 6 Op Complete Pending ='j' 
° BIT 7 : Reserved ( ='oO') 
Note: The bits indicated above appear on the coax as bits 2-9. 
Pol] Response 


in 


When Feature 6 desires to signal Op Corplete (to jndicate to the 


3X74 that a busy condition has completed), it will send the fol- 


lonina poll response: 


een 
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® BIT OQ-3 : Feature address = '9110! 

e BIT G4 so: Reserved 

© BIT 5S : Reserved 

* BIT 6 : Reserved | o™ 

° BIT 7 : Op Complete = ‘ji! \ 
Note: The b 


its indicated above appear on the coax a5 bits 2-39, 


3389 Festure 6 Buffer layout 


RESV OPER DATA 


Bytes O0-) 2 3. | 4-5 6 © 7=n 
Where the above identified fields have the folloring meanings: 
e RESV - Reserved - must be zera (both reads and writes.) 
® OPER = Indicates the operation that has been "Start Opted™ by 
, the 3X7G. 
- Operation types are: 


EXEC (€X'QO1') The 3X74 has written data into locations 4-n of tha 


buffer for 3180 to execute. All write commands 
have tno modes of execution: Immediate and de- 
ferre . | 


If an immediate EXEC is issued by the 3X74, .3180 
validates the request and, if valid, performs the 
operation and issues Qp Complete. If a deferred 
E is 358sued by the 3X74, 3180 validates and 
calculates the values but takes no action until an 
UPDATE or an ABORT operation occurs. When a2 de 
ferred EXEC is issued, the operation issued ente ‘4 
the operation pending state (e.g., pending SHNDOS, 


An ABORT operation resets all pending states. 


An immediate EXEC performs the CHD renee on and 
resets that particular pending state. 


UPDATE (X'02') The 3X74 has instructed 3180 that it has received 
a valid messsge and the -cdeferred data should ba 
eee An UPDATE without a prior EXEC is treated ag 
a . 


Multiple deferred operations may be issued prior 
to an UPDATE. Where multiple deferred operations 
that affect the same parameter are issued, the most 
recent value is used when the update is issued. 
The dsta in bytes @ through n is ignored. 


ABORT ¢X°O3") The SYIG fee ceceived .&. bad £eehewtestans. 3780 
should reset its "UPDATE Pending" states. 


The data in bytes @ through n is ignored. 
° OPMOD ~- This field may be used to modify the outbound data opera 


tion. 
~ The high order bit X'80' indicates this is a 32X%74-to 3189 
operation. 
~ Set to X'8O'"' by the 3X74 when it updates the buffer anda 
prtpor 60 rsesuins a Start..Op. 
- All other values are reserved (X'S81'-X'FF!), 
- Upon receiving a Start Op, 3180 checks the value of 
this field for X'80"*. If the value is not X'SO', 3180 c~ 
responds with Program Check. ‘a 
a 
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e STATUS- Set by 3180 prior to indicating Op Complete. 

7 For status responses, the high-orcer bit 18 always a 0. 
Values set by 3180 are; 
OK Cx OO): Operation completed successfully 


BAD Cx'O1') ~ Bad structured field data 
(CNHDL points to byte in error.) 
PGMCX (X'02') - 3180 detected an error in bytes 0-3 
(Program Check) of the buffer when given a Start Op 
(3X74 or 3180 has a bug.) 


* CHDL - Set by: 


- 3%74 to the length of the structured field. 
length = CNDL+CMND+DATA 


~ 3180 when Op Complete status = BAD, 35 a pointer 
to the byte in error. (CHDL (byte 4) = 

- 3180 to the length of the structured field when the command 
is a Read command length = CHDL + CHD + DATA. 


Gee: RESE. (Se. S07. Piece Hie eather work Gola co hs See 
byte of the field in error. 


- Examples: : | 
~ A 3X74 operation that consists only of CMDL+CHD 
{bytes G, S$, and 6 are valid). 3x74 sets CHDL = 3. : 
~- 3180 detects a length CCHDL) error. 3180 sets CHDL = 1, 
status = BAD. 
~ 3180 detects an Ene heer sce CMD value. 3180 sets 
CHDL = 3, status BAD. | 
* CHD The operation the 3X74 wants 3180 to Start Op. 
( 3180 does not change this field. 
READS: 3180 updates length, loads data in buffer, and answers 
Op Complete. The lowe order bit of a READ commana is 
always seat to l. The deferred bit (Chigh-order bit) is 
ignored. 
WRITES: 3180 operates on the data the 3X74 has inserted in tha 
buffer. When 3180 has completed the operation, 3180 in- 
serts the arpronoriate encing ststus tin STATUS and signals 


Op Complete. 
All write commands have the low-order bit set to 0. 


All write commands have two modes of operation. These twe 
modes are: immediate and deferred. Immediate operations are 
validated by the device, the requested operation is pere- 
formed (if valid) and an Op Complete response is returned 
to the 3X74. Immediate operations are specified by the 
high-order bit of CMD set to O. , pis 


Deferred operations are validated by the device, the re- 
quested operation Cand associated values, if any) is put 
into UPDATE pending state, and an Op Complete js returned 
to the 3x74. An UPDATE operation causes the device to act 
all pending states (Cand their associated vyalues, i# 
). A deferred operation 15 specified by the high order 


on 
any 
bit of CHD (X'80') set to 1. 
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CMD 


“RDINEFO 
Cread) 


 UAQRY 
(read) 


PRTQRY | 
Cread) 


X05! 


OPERATION seamed 


3180 inserts in buffer starting at location 7: \i 
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* Data Type: 1 byte 
X'OlL'= for data as defined here 


® Reserved: 1] byte = X'OQO'! 


® Machine Type: G bytes CEBCDIC numeric) 
For non-IBM devices, this field must ba 
right-justified and padded with X'GO'. 


X'oo0cgccgooo0' indicates that the value returned by 
the device tin the Read Extended ID command 
Should be used. If not equal to x'o000cag00', ‘ 
the EBCDIC data will supersede the machine type 
read via the Read Extended ID command. 


® Flags = X'11" (1 byte) 
its 0-3 Hardware/software 
X'i' = Hardware or microcode 
X'E* = Programmed Machine 
Bits 4-7 IBM/non-IBMN product 
xX] Ss IBA 
X'S9' = non-IBM 
= X'00" if unknown. 
® Model ID: 3 bytes AE characters», oe eee 
and padded with xX'GQ'" a‘ aa 
XS "OOGC0R vt unknown. 
* Plant of manufacture or origin: 2 bytes 
'90000' if unknown. be, 
* Serial Number: 7 bytes AE characters, Renu) 
right-justified and padded with X'FO0' , 
X¥'00..00' if unknown. 
e Release Level: 3 bytes AE siaescteres 
user-defined pa adding and Justification. 
X'000000' if unknown. 


* EC Data: 16 bytes EBCDIC, user-defined 
padding and 3usti fication: 


P A OG «280 " +f Unknown. 

Note: The 3x74 issues this command as part of ter- 
minal POR Bao eee and will validate that bytes 
7-8 = X‘'0100' The tntent of the above informa- 
tion ts for use in the Product Instance ID subvec~ 
tor xX'‘'00' of the 3X74 alert function. It 1s thea 
device's responsibility to ensure that the proper 
EBCDIC data values and justification are inserted 
per SNA architecture. AE fields may Got penG 
EBCDIC O-9, —-Z2. | ; é 
3180 updates length, loads data (bytes G-n)- 
of Usable Ares Query Reply into buffer 
(starting at location 7), and sends Op Complete 
to the 3X74 | 
3180 updates length, loads data (bytes 4-n) 
of Alphanumeric Partitions Query reply 


into buffer (€starting at location 7), 
and sends Op Complete to the 3X74. 
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The following commands are all write commands, All have immediate and 
and deferred versions. The immediate code points are shown first 
Chigh-order bit 0). The deferred code potnts are shown sacond 
Chigh-order bit 1) 


Weil 


OPERATION 


3X74 Hae ieaocd By Ges: ‘ae —-n of a Create Par- 
ion structured field into the buffer. 

te 3 of structured Pek 1s leaded in byte 7 
the buffer.) 


0 
Q 
CPAR x 
x 


ntrol unit alwsys supplies, as a minimum, 

3-9 of the structured field. If the parameter 
itted by the host, the default values shawn in 
196 are provided by the control unit. 

9 through n are vwalidated/defaulted by the 
device. 3180 will reset its window parameters to 
base state. Cursor locator state is not affected. 


The device will reset any Update Pending states and 
will ignore the Head Control Register for screen 
format while In partition state. 


04' ie 3X74 has leaded bytes 3-n of a Set neioa eon. 
84° structured field into the buffer. (Byte 3 
of structured field ts loaded in byte 7 of 
the buffer.) This command is issued by the 3X74 
when keystroking operations require the window to 
be moved or when a Set Window Origin 
structured field 1s received from Pee host. 


SWNDOQ- 


x'Q6' | The 3X74 has encountered a condition where it 
Xx'86" requires the 3180 to reset its partition 
and window parameters to base (POR) State. 
Honor the Head Control Register for -screen. 
format on the basis of the model identified. 


RESELL 


The device will reset any Update Pending states.- 


Cursor Locator state is not affected. 
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~ CURSLOC 
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OPERATION ._ 


fadiestes R/C cursor pease aid allows the 


indication to be turned off/on. 


This command contains 4 bytes of data, 
starting at byte 7 of the buffer. 


The first two bytes indicate the ROW OFFSET. 
This ts the number o re) 
is offset (X'0000' to X'FFFE'>). 


The last two bytes indicate Column Offset. 
“This is the number of columns the cursor : 
position is offset (X'O000' to X'FFFE'). 

The display of the Cursor Locator is disabled 
if the RON and/or the Column Offset are set 

to X'FFFF*. The display of the Cursor Locator 
1s disabled when 3180 powers on and is only 
enabled wher the 3X74 issues sa CURSLOC command. 
The only 5 the 3X74 sends to 3180 for the 


e 
tion described in this document 
O' or X'FFFFFFEFF* to enable 

ts) or disable the display of 
cator. 


The Cursor Locator is dissbled j 
state of the Ae ee and ee following a 


DCA Reset to the base. 


nage e7 


n the power-on | 
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1.4.5.5 EXTENDED CHARACTER SET CECS) 


Cc (Consists of Extension Attribute Buffer - EAB, APL, and Pro- 

gGrammable Symbol Set - PSS} 

Note: Read and Write commands to this feature will be affected 
by the setting of bit 5 tn the Base Control Reg. Refer to 
Load Control Register Command. 

0011 READ DATA CEAB) (Display and Printer) 
This command operates the same as the base Read Data command, 

1011 READ MULTIPLE CEAB) (Display only) 
This command operates the same as the basse Read Multiple 


command. 


“CLEAR (EAB) 
Not applicable. Refer to Base Address Clear Cmd. 


1100 WRITE UNDER MASK CEA®) CDisplay and Printer) 

The "O" bits in each data byte from the control unit corre- 
sponding to the ‘active’ ("1") bits tn the mask register are 
written into the EAB at the sddress specified by the Base J/vQ 
Address Counter. "1" bits tn the data byte from the control 
unit are written tnt the EAB regardless of the HKask bits, 
"yy" Bits tn the EAB corresponding to zero bits of the mask 
are not modified. 


O10 WRITE ALTERNATE CEAB) (Display and Printer) . : 

Data bytes following this command are written to the Basa 

refresh buffer and the EAS alternately, starting with thea 

base refresh buffer. The Base 1/0 address counter is stepped 

after the byte ts written into the EAB. The write to the EAB 

aa 1s ‘under Mask! and onverates the same as the Write Under Mask 

( : command. Any number of bytes of data may follow this command 
with no error detected if an odd number of bytes 15 written. 


Note: krite Under Mask and Write Alternate Ssnesnae have the fol-~- 
lowing restrictions when Beane large BLOGs of data, In 
burst mode, to the printers. See 


13 If updates pass more than 5ie bytes, they must be to contig- 
uous storage locations. There is no limit to the size oaf 


these updates. 


Cu If an error results in retransmission of a buffer urdate, 606 
usec must elapse between termination of the original attempt 


and a subsequent retry. 


S:2 If the buffer updates are between 257 and 512 bytes in length 
with multiple address counter settings imbedded in the data, 
600 usec must elapse between such buffer updates. 


4. Buffer updates between 1 and 256 bytes have no restrictions 
placed upon them. coe 


Note also: 


The EAB Color Bits &,5,6 at address 79 (column 80 itn tha 
indicator row) are defined as Color Switch Override Bits, 


When any of these bits 15 set to 1, the display its 
forced to the state where the Base Color Suppression 
anaes i on (mono position), and the switch is 

disa ed. 


( When all these bits are set to O's, the switch is 
soe enabled. 


01-0: LOAD. MASK (Display eha Prin ter) 


OCTOBER 1 


This 


0010 
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The first data byte following this command will be stored in 
a register and used to designate the bits that will be 
cleared in the Extension Attribute Buffer when the base ie 
executing a Clear command. "I" bits tin the mask will clea 
the corresponding bit in the EAB byte as the base hardware’ 
clears the matching byte in the refresh buffer. This register 
ea Ree see by the control unit following an Insert Crd 
re) e Bsse. 


The Mask register is also utilized 
when executing the ‘Write Under Mas 
Commands. See above. 


PS's 2-7 are selected by bits 7,8,9 of Mask register set to 
b'OL1O0'=-b'iil'. Selection of ‘base’ (€b'000') or APL (b'O01') 
cor a non-implemented PS will yield the following: 

PS Command: ; Device Response: = 

Write TT/AR 

Clear TTZAR, followed by Op. Complete 


If a second data byte follows this command it will be 
leaded into the Suppress Skip Register. Bits in this 
register are defined ss follows: | _ a 


Data Bit Function 

2 Suppress Skip - Entire screen 

3 " " PS Font $7 

G Rr Aa J R " 6 

5 Tl rt w"w "w 5 

rs " A a | nr wr G 

7 wT " n st 3 

8 re bed bai vw Pe, 

9 " n (APL) 


The raster skip following a character row will be 
suppressed whenever one or more of the symbols in 
that row is displayed from a PS font 

designated as Suppress Skip. 


Bit 2 = 1 js not supported by the 3174, 3274 or Architectura. 


READ FEATURE ID (Display only) 


Data Bit Meaning 
2 thru 5 Feature Ee (O1l11 returned) 

=] APL installed | 
7,8=00 0 PS Fonts Installed _ - 
74+ 68=01 ec PS Fonts Installed | = 
7,8=10 GPS Fonts Installed | 
7,8=11 6 PS Fonts Installed 

9=0 Monochrome 

9=] Colour 
command will reset Op Complete status in the feature. 
RESET (Display only) 
The RESET command will reset the eadeeueed device feature. 
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Hhen the Display supports PSS, the following commands (to ECS featura) 


£1.04 


1000 


1110 


49 


will be honored: 


READ STATUS ; 
This command is sent by the control unit to determine jf ¢t 
feature is “"busy™ (see Clear PS command) or to read the R 


ID 
The one byte response is defined as: 


Bit 4=0 Busy ~- Other bits are tnvalid 
= Not Busy 


ha 
QOS 


Bit 
Bits 


Op Complete 

ROS Identifiers 
APL/Text 
Reserved 


Oper. Inds. only 


WRITE DATA CPS) 

The Programmable Font Buffer contains 9 data bits for each 
location of storage. The high order bit of the 9 bit byte 
will display ijn column zero of the character box.- Two con- ~ 
secutive data words from the control unit are combined tq 
load one location in the buffer. The second (Codd) word is tha 
eight low order bits to be loaded in the location as itndi- 
cated by the [.0. Address counter. The first( even) word 
contains the high order bit to be stored in the same location 
and 1s positioned in the low order bit poasition of the first 
word from the control unit. A data stream of even and odd 
words may be of any length and will load data into consec~ 
utive locations af the buffer, a store cycle and stecping of 
the base address counter occuring once for each even-odd pair 
of data words. 


ddress counter is used to address the Pra-m- 
ffer when writing Cor clearing). The con- 
osd the [/0 sddress counter with the proper 
berore writing the 32 bytes (16 slices)d* af 
ae ame for the first €top) slice of eacn 
4 


Note: The I/O a 
grammable Font bu 
trol unit must ] 
starting address 


bits of the refresh buffer code for that 
bit positions ee lee by sixteen.) 


symbol shifted lef 
5s bits will be ignored. 


Higher order addre 


% °G bytes (12 slices) will be written to devices that 
specify le PELS/Charscter vertically in Read Terminal ID rea-~ 
sponse. : 


OR DATA (PS) 
Similer to WRITE DATA with the exception that the. Pies 
bytes of data are or'td into the Programmable Font Buffer. 


READ DATA (FPS) | 

The low order three bits of the mask register select the PS 
font to be read. One byte of data will be returned for each 
*kead PS' command. The PS ‘slice’ wii] be read in the same 
order that it is written - leftmost bit in the first byte, 
rematning 8 bits jin the next byte. The I/70 2 counter 
will be tneremented following the read of ¢ 

bits, and the device will assign correct (lod 
to each byte returned to the control unit. 
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0100 


Note: 


CLEAR CPS) - 2 
This command 15 used to clear a symbol font buffer. The clear 
cperation starts at the address specified by the addres 
counter and terminates at the end of the 192 symbol prografr 
mable font RAM. Op. Complete status will be set in the fed.» 
ture at the end of the operation. It is recommended that the 
control unit set bit 7 in the Control Resister prior to is- 
suing this command, and that the contrcl unit refrain from 
sending any commands Cexcept Poll, and Read Status to this 
feature) to the display while the clear 15 in process because 
this command utilizes the Base Address Counter and any com- 
mands that alter the contents of the Address Counter will 
have a deleterous effect upon the PS Clear. 


The control unit is responsible for inhibiting display 
while issuing any write command to a PS font. Refer to Load 
Control Register command. a 


j 
~~ w a 
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Lee 26 


O1X1 READ TERMINAL I.D 
a 


1101 


0010 


0100 


Cc 


Ser? ene CEQEe® ClEEERS OER EERE aE Ame Ces ae 


ONVERGENCE FEATURE COMMANDS 
Responds with fe ture address in bits 2 thru 5. 
READ STATUS 

its 2,3,4,5= 1011 (feature address) 


| 
| 


Bi. 
Bit 6=1i1 Enabled 
Bit 7=1 Colour Default Switch active (Cmonochrome) 
Reset This command will reset the feature status latches and 
I/O address registers. 
Write I/O Address Reg. High 
The byte of data sent following this command will be inter= 
Speke as shown: (Only one byte of data will be accepted.) 
34 5 6 7 8 ; 
| | . ref buff adr bits 1-5 
| | | (vertical zone addr) 
i | : —. ref buff/backup store. 
1 addr bit 0 
j ee Fl ref buff 
=O backup store 
=] tncrement wertical addr cd ee ane 


QO tncrement horizontal addr 


if 


0110 Write I/0 Address Reg. Low The byte of data sent following this 
command will be interpreted as shown: (Only ane byte af data will 


be accepted. 


2 
34 5 6 
| | (Colour Bits) 


| 
i; | backup store bits 1,2 or:_ 
| | ref buff addr bits 10,11 
; | ref buff addr bits 6-9 
} | {horizontal zone addr) or: 
| | its 3-6 


backup Soles addr b 
Spsre re 
Spare 


1100 Write Data 


0011 


1011 


This command will cause the succeeding bytes of data to be 
loaded into either the refresh buffer or the backup stora 
depending on the satting of the ene Gs bit in the convergenca 
I/Q addr counter (see above.) | a” 


Data words sent to the Backup Store contain only 3 signifeH | 
icant bits, plus parity (a nibble): 


2345 6789 P 
0000 OXxXX P Data word to Backup Store 2 
Lame SK. PO " Refresh Buffer 


A maximum of 64 bytes (128 nibbles) may be sant without 
overwriting the selected storage. 


Read Data 
This command will return one byte (nibble) of data from thea 
selected storage. 


Read WNultiple 


This command will return a ms imum of four bytes (nibbles) 
of data from the selected storage, under control of the two 
least significant bits of the Convergence I/O Address 


Cownt er 
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2,9 PRINTER CONTROL 


2.1 GENERAL a | oo — 


This section see aes the additional cantro}l Sap eaad., for printers 
by means of preassigned register space-in the printer buffer in 
conjunction with a subset of the above described coax commands for 
reading and writing this buffer. 


sae OMMANDS 


The commands recognized by the printer are: 


READ WRITE 
00001 Poll 
10001 Poll/Ack 00010 Reset 
00011 Read data 01100 Write data 
00101 Read Adr. Cntr. Hi 00100 boad -Adr. Cntr. Ai 
10101 me " " 10100 " " oe Lo 
01001 Read Terminal ID 01000 Start Operation 
01101 Read Status 00110 Clear 
0011 Read Data (EAB) CAdr 0111) 10110 Load Wask 
10000 Search Forward . 
10010 Search Backward | 
1100 Write Under Mask (EAB) (Adr Qiid) 
0110 Load Mask 
1010 Write Alternate ~ = = = 
Note: Printers that support the EAB will implement the - — 
above commands described as (EAB). | | | a, 


ire operation of these commands is described in preceeding 
sections of this document. | . 


Other commands, including all other commands to other than the 
base address, are invalid. Invalid read type commands will return - 
an all zeros data word (with bad parity: Bit 10),and invalid write 
type commands will (may) reset the previous command. If no other 
command or dats word directly follows the invalid write command, 
TT/SAR takes place following receipt of the ending sequence. In- 
valid commanas include printer no-op commands. Commands other 
than Poll, Reset and Start Operation CAbort Order) will be treated | 
as invalid while the printer is Enabled or a a 


3 PRINTER CONTROL INFORMATION AREA (PCTA) 


The first 80 bytes of the printer RAM are used as register space 
to store control information. The first sixteen bytes are used for 
printer output to the control unit. The next 64 bytes are used 
for control unit orders and instructions to the printer, Protocol 
prohibits the Control unit and the Frinter from altering each 
‘others' Output Area Cexcept at POR time.) The assignment is: 
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“LENGTH DEFINITION 


(bytes) 


ter Output Area 


1 Status 

Switch Ststus 
Key Input Code 
Sense 

Message Length 
Extended Status 
Reserved 
Terminal ID 


Area a 


Mode 

Message Starting Address 
Message Length 

Order 

Maximum Presentation poet nce 
Reserved | 

Extended Order Parameter 
Reserved 

Alias Table 

Reserved 

Test Message Area 


Outpu 


rm pe 
MDOBDWMORNMNNN rr BWR R he 


Bits 0 —- 7 «© =: 
Word Bits 2- 9. 


2.3.1 PRINTER OUTPUT AREA 


Pe ee Gem | 


® 


mm 
« 


~~ 
= 


+r ONnWDBWOWwMw 
retretrertrersr 
NOU DS GIN © 


mw 0 


Data Check 
Bit i 


Order Complete 
t 2 


Bi 


STATUS 


Status Bits are defined as follows: 


Extended Status Available 
Data Check 

Order complete 

Equipment Check 
Intervention Reauired 
Sense Dats Available 
Input Coda Available 
Switch Transition (Valid) 


Statws Aves b>s = 1s 


Set when new status cata is loaded into 
status byte and reset when the printer 


Set, with Order Complete, 
a data check tn the message 
while printing Cor loading PS.) 
In LU1 mode, printer 15 allowed to 
while executing non-print data, 
not complete (but bit 2 


buffer 


Set when the order, as specified 
Order Register, has been completed or 
Reset when the printer 235 enabled.x 


in the 


(MPP) 


Reserved for Control unit use. 


or the PCIA byte definitions, 
correspond to Interface Dats 


the exten 
is enable 


when the printer detec 
(not the PC 
Reset when enabl 
set this 
and printing ne 
must be set anyhow.) 


two 6b 
terminat 


Aa. 


ytae 
ed, 
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® Equipment Check | | | 7 
Bit 3 Set when a printer detects a 'Permanent Error' cor 
dition. Cleared by a successful POR. A ies Geek Ee 
error results when the printer detects aparity ere 
ror or invalid parameter in the control unit output 
srea (Printer Register Space). If invalid parame- 
ter, Status Bit 5 wtll alse be sat, and Sense coda 
'04' ~ Order Reject' will be loaded. | 


® Intervention Required | 

Bit % Set, after a device determined delay, when an oper-~. 
ator recoverable (without POR response) condition. 
occurs. Reset when the above condition is remcved, 
Note: The control unit is not allowed to alter the 
printer print buffer or the Control Unit Output Area 
after receiving IR,O0C ‘Status, until receiving IR 
Cleared status. | 


e Sense Data Available i 
Bit 5 Set when new sense data jis loaded into the sense 
byte and reset when the printer is enabled. 


- © Input Code Available 
Bit 6 Set when new input coce is loaded into the input 
code byte and reset when the printer is enabled.%- 


¢ Switch Transition 7 
Bit. 7 Set when any v5 Ge bnomere ion of the applicable 
Switches on the printer operator panel occurs and 
reset when the printer 1s enabled.¥* New status of 
the operator panel switches 15 stored in the switch 
Status byte. oe e a 


*{(Provided Poll Response is all zero. Refer to Start Op com- 
mand.) . | o> 


The Status Available Bit Cin Poll Response) is set when any of t ihe” 
above status bits are set or when Intervention Required 15 reset, 

Transition of twe or more status bits may occur~for one Sta tus 
Available Poll Response. | 


Defined combinations of status bits are: - 


Status Occurence 
Bits 


® 2 Print, eee or Abort Order with Print Order. successful] 
completed 


° 1,2 Data Check while printing. Print completes. 
2,3 Printer Register Space Check following Start Cp Coammar 
° 4 IR condition while idle. | 
° 3 EC condition while idle. 
° 24 Print Order terminated due to Tho coudstisns 
° 2,5 Print Order terminated due to Sense condition. 
° 2 Print Order terminated by an Abort Order. | 
2,3 Print Order terminated due to Equipment Check. 
e L750 Print Order terminated due to invalid parameter in 


Control unit OQutput Area. 


Multiple failures or other undefined error conditions may result © 
other combinations of Status Bits being ganerated. | 


rd 


The print operation in process will be ter ated whenever Equipmant 
Check, Intervention Required, or Sense Data Available are set. 
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2.3.1.2 SWITCH STATUS 


This oe oe the current status of certain operator panel] 
switch sitions. Hhenever positions of MONO/DUAL Case, 
SINGLE/DOUBLE INDEX and 8/6 LPI switches are altered by an opera- 
tar the Status Bit 7 (Switch transition) 75 set and new switch 
status is losded into this byte. 


Bit O thru 2 = Reserved 


bit 3=0 Colour default switch on - Base Colour (Flid Attr) 
=] " " © off - Base Colour suppressed 
bit 4=1 Colour cartridge resident Cor no cartridge) 
=Q0 Monochrome  * 
Bit 5=l1= MONO/DUAL SW in DUAL position : 
=Q= MONO/SDUAL SH in MONO position 
Bit 6=12= SINGLE/DOUBLE SR in DOUBLE position 
=O= SINGLE/DOUBLE SH in SINGLE position 
Bit 7=l= 8/6 SW in 8 LPI position 
=O0= 8/6 SH in 6 LPI position 


2.3.1.3 INPUT CODE 


This Pye will be loaded by the printer when a switch that initi- 


ates host and/or control unit intervention is actuated ar 
timeaut/no PA's installed condition occurs. The following four 
INpPUut codes are defined for the printer: 

"50" = Attention 
X'SF* = PA } 
X'5Se' = PA 2 ite 
X'SD' = No PA Keys Available/Actuated 
Attn does not terminate the order 1n process or alter printer SLY 
(Secondary Logical Unit) send/receive state. Attn ts allowable 
only tn Perinter SLU Receive state. 
PAL, PA2, and No PA allowable only itn printer SLU send state, 
Printer SLU will assume receive state upon disabling and returning 
eS Input Code. No PA code may be sent after timeout tn send 
State. 


2.3.1.4 MORE INPUT CODE. 


X'69' Query Reply. or 
This code indicates that the printer has received a Read 
Partition Query SF, and the control unit is directed to 
transmit a canned reply. The reply generated by the contral 
unit will be identical to the LUZ version, and will be lim- 
ited to Character Set, Hilite, Colour, and Usable Area. 


| X*6A' Query Reply, extended | 
Same as above, except that additional response parameters - 
in structured field format - have been lcaded by the printer 


tnto the message buffer. The data will start at address 
X'SO* with the length specified in address 0004,0005. a 


maximum of 256 bytes is alloned 


eaee 36 
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X'63" 


Notes: 


Inbound Data Available. 
This Input Code is provided for devices that. support: 


case 1: Read Partition Query Structured Field with their ow. 
response, or: : 


case 2: FMH!1 inbound requests. 
The enti 
Wit] |ts 
dress 00 


A *69', '6A', or '6B' input code must only occur with Order 


the appropriate FM header, 
the length specified in ad- 
2 bytes is allowed. 


re Reply, commencing wit 
at address X'5S50'" with 


h 
»0005. A maximum of 5] 


Complete and no error status bits (bits 2 and 6 only set in status 
register). 
The printer will return Sense X'02'" ifs: 


When 
tion 


1. The Read Partition Query Structured Field ts not the last 
Cor _only) SF in the chain, or 
ec. The requesting FMH its not only in chain. 


LIC is not indicated on an otherwise acceptable Read 


Part 
Query Structured Field Start Op, the printer must 'hold' t 


Sense or Input Code reply until the next Start Op, and: 


1. Return the appropriate Input Code if this (Cer a subse- 
quent) Start Op indicates LIC and the Read Partition Query 
SF is still the last SF (null RU case). 

2. Return Sense '02' if additional data is received (with or 
without LIC). | 

3 


~- Purge the Reply if FIC is received prior to LIC. 


2.3.1.5 DSE/DSC INPUT CODE 


X'6C* LUZ Query Reply, more to follow, cr: Ne 
X'6D' LU3 Query Reply, last piece. — 


Refer to LU3 Query Order for description. 


2.3.1.6 STILL MORE INPUT CODE 


AGE" 


Inbound Structured Fields Available (DSC moze only? 


Used in DSC “mode to indicate . inbound structured fields arg 
avatlable from the printer ~- e.g., IPDS ACK Reply. 


Only one input code X'6E' may be presented by the printer per 
Sioad Structured Field" order. That is - consecutive X'‘6E! 
Imeut codes are not witoued without an jntervening “Load 
Structured Field” order. : 3 


If more than one input code X'6E' jis received from the 
printer without an intervening "Load Structured Field" order, 
all but the first are ignored. 


Nete that this input code 1s not used for ney Reply which 
continue to use input code X'6C' and x'6éD! 


The data will start at address 0050 (HSA) with its le gt 
specified in address 0004-0005 (ML). A maximum length of 51 
bytes 1s allowed. The inbound structured fields may be 50 
licited, for example via an IPDS "Sense Type and Model™ (STM 
structured field, or unsolicited to report printer detecte 
exception conditions tn a structured field format. ae 
Note: In LU-1 mode, Input Code X'6B" CInbound Data tiie 2 
or X'6F' (Inbound Data Available Withcut FM Header) is used 
to tndicate tnbound structured fields are available. 
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X'6F' Inbound Data Available Without FM. Header (LU-1 mode only) 


Used in LU-1 mode to indicate inbound data is available fron 
the printer Ce.g., structured fields) that does not contain 
an FM Header. 


The cdata will start at 
specified in adcress Q0 
bytes is allowec. 


th 


NG 
Dae 


addres 
04-0005 


~u 


0050 (MSA) with its le 
ML). A maximum eee of 
The control unit will indicate "FM Header not present” in the 


Request Header (RH) that ts sent to the host system. 


2.3.1.7 SENSE DATA 


This byte will be roegee by the printer when the printer has sense 
data to be sent to a host via a control unit. When this byte is 
available, status bits 5 and 2 will also be set. 


X'O1' Cancel | 
This code indicstes that the Cancel key 15 jospeceed by an 
operator in order to cancel printing. The printer will imme- 
diately terminate printing itn process. The Cancel key is 
only active between First Segment of First in Chain and Last 
Segment of Last in Chain. If a Print Order is in process the 


printer will return ‘'Cancel' and ‘Order Complete'. If a 
print order ts not in process,» the printer will wait for the 
mext Print Order and: If FSFIC, ignore the Cancel; If not 


r Complete. 
emainder of 
Start Print 


FSFIC, abort the print and return Cancel, 
The control unit 1s responsible for purging the 
the chain after receiving Cancel. The next SCS 
sent to the printer wiil be FSFIC. 


O 
+ 
oO 
+ 0 


X'O02' Invalid Parameter 
This code indicates 
been found in the SC 


Ss 3 
X'O3' Invalid Structured Field 
Set only during SCS FMH 
valid SF within a valid 


X'O09° Order Reject. 
Set when printer detects an invalid order or parameter in the 
Control unit Outsut Ares. Status bits 2, 3 and 5 will be set. 
Printers are ailowed to return Sense 'Q0QG6' (sans equipment 
check) In non- SCS moce if invzlid parameters are detected in 
the Load PS header. 


X'O5' [Illegal PS Selection 
Set, in SCS mode, when byte 6 or 12 of the Load PS Keader 
specifies a nonexistant PS RAM or Plane. | 


that an invalid control_ parameter has 
cata stream by the printer. 


int if the printer detects an in- 


Ld 


x'O6! Illegal Alias Selected 
Set, in SCS mode, when an SA (X'28') control code Lee epenees 


a PS LCID which does not exist. 


X'O07°" Invalid FHH 
Set, in SCS-FMH mode, if the printer is unable to properly 
process the Fif Header. CInvalid SF types within a valid FOR 


are rejected with xX'Q3'". 
X'O08' Invalid Structured Field (DSC mode only) 
Used in DSC mode if the printer detects an invalid structured 


field Cother than IPDS structured fields) that was passed to 
the printer via the “Load Structured Field” order (xX'O7'). 
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2.3.1.8 EXTENDED STATUS 


-PCIA Address 0006, contains "Extended Status” if Status (Addr. 
| 0000) bit 0 = 1. Otherwise, it is reserved. | “oy 


y 


Extended Status: 
Bit 0-6 "Reseryved™ 
Bit 7 = 0 "Order Complete Not-Deferred” 
1 "Order Complete Deferred” 
In DSC mode, when a Lead SF Order (X'O07') is sent to a 
printer, Extended Status bit 7 = 1 (Order Complete Deferred) 


is used with Status bit 2 = 1 (COrder Complete) to indicate a 
deferred order complete condition. 7 


This status can be used by a Printer to stop any further 
transfer of data from the Control Unit to the Printer until 
conditions within the Printer will allow it to resume. 


Note: The following status cannot be included with "Order 
Complete Deferred". If they are included, they will be ig- 


nored. 
o Data Check (Cbit 1) : 
o Intervention Required (bit 4) 
oc Sense Data Available (bit 5§) 
o Input Code Available (€bit 6) 


? 


Following presentation of deferred order complete status, the 
Printer can allow data transfer tc resume by returning Status 
bit 2 = 1 (Order Complete) with Extended Status bit 7 = 

COrder Complete not-deferred). | 


at ad 
If data transfer can continue without interruption following | 
a Load SF Order; then "Order Complete not-deferred” (Status*” 
bit 2 = 1] and Extended Status bit 7 = Q) is r@&turned by the 
Printer in response to the Load SF Order. 
Note: "Order Complete not deferred™ can also be presented by 
returning Status bit 0 = Q (No Extended Status) and Status 


bit 2 = 1 (Order Complete). 
2.3.1.9 PRINTER ID 


These bytes, loaded by the printer, contain the unique device pa- 
rameters that are significant to the control unit and/or the’ ap- 
plication program. Definition of these bytes is as follows: 


‘Q00B! : 

bits 0-3 Printer ‘Type’ 

| ="'Q000' Old Type : 
='Q0001' ADII 3287 or equivalent 
="0010'°" 4250 mi 4 e 
='Q9100' 3268 " . 
='9101° 3230 " " 
='gl1lii*® 3262 a) " 

='1001'°' 5210 2 = 
bits 4-7 Character set ID for font OOl 


= 'gooo'! APL. 
all other codes Reserved. 
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Pee ‘Type’ definition: 


bits 0-3 S001 0i00 0101 O111 
Type Matrix Matrix Matrix Non-matrix 
MPP 132 132 132 132 
MPL 102 127 127 127 
PEL space horz. (x1i1073%) in 10 10 6.25 00 
PEL space vert CxlO73%) in 15 15.625 6.25 00 
PELs/cell horz 10 10 le 00 
PELs/cell vert 8 8 18 00 


Note: Printer type 0000, with EAB - Same definition as O001, above. 
Printer type XXXX, without EAB - Don’t Care Condition. 


Note also: Printers of Type 0010 and above will implement an 
additional byte of ID as follows: 


byte OOOA: Cother bits reserved, must be zero) 


bits 0,i1,2 = O00 No EAB highlighting supported. 
= XXl b'O1l' highlight Cblink) supported. 
= X1X b' LO" highlight Creverse) supported. 
= 1XxX b'1L1* highlight Cunderline) supported. 
bit 3=1 Translate Table Req'd. 
bit G=l DCA-L2 Supported 
bit 5=1 FMH Subset G Supported 
bit 6=1 ‘Local’ Save/Restore SF and Query List SF Supporte: 
bit 7=1 LU3 Query supported. 
*The control unit will only test this bit if it Cthe control 
unit) is configured for EDS. 


Printer tyse 9000, with or wihtout EAB, and printer type O001, 
without EAB, do not support DSE/DSC highlighting. 
*O0CC | oe: 
Bit O=l= Extention Attribute Butfer installed 
=OQ0= Not installed 
Bit L=l= APL/328&9 Text Print feature installed 
=Q= Not installed 
Note: Bits 0,1 = 1,1 indicate full APL capability via the 
Extension Attribute Buffer (a la 3287) and 
Bits 0,1 2 0,1 indicates 3289 ‘Text Print Feature'. 
Bit 2=1= PS feature installed 
=Q= Not installed 
Bit 3=12= SCS EBCDIC feature installed 
=Q= Not installed 
Bit 4,5 and 6 Display Screen Size 
COl= 9360 
010= 1920 
O11= 2560 
Lliil= 3440 
110= 3564 
COO0= Reserved 
100= Reserved 
l1Q01= Reserved 
Bit 7=1= Printer (Unit ID) 
=Q= Other (Unit ID) 
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'OOOD’ Buffer Size ('"base’ buffer) 


X'O8'= 2K Buffer : 
X'1lG'= 4K Buffer 


This byte will be set to the equivalent value of the high order 
byte when the size of the printer buffer 
counted in 2 byte binary format. The EAB, 


be of equal size as the ‘base’ buffer. 


=O0 OE 7 Extended ID 


= Reserved 
= Reserved 
= 1 colour supported 


e 'OC* is also set. 
Olour is supported. 


LU1 FMH Supported 


e 
1 

0 Load Structured Fi 
-] Load structured fi 


Qa. o” 
<< 
Oct 


Bits 5,6,&7: Reserved 


Installed (plus 1) is 
when instéelled, will 


CEAB installed), 


eld order is not’ supported 
eld order is supported 


"OOOF! PS Characteristics 

bits O-1l Single/triple configuration 
00 Reserved 
01 2 PS installed (¢€2 and oo ae 
10 G PS installed (2,3,4,5). 
bi 6 PS installed (2,3,4,5, &; ion 

bits 2-7 triple plane addresses by bit: 
ixxxxx triple installed on PS number 2 aa 
xlxxxx triple installed on PS number 3 \ 
xxlxxx triple installed on PS number 4 Mo 
xxxixx triple installed on PS number 57: 
xxxxlx triple tnstalled on PS number 6 
Xxxxxxl triple installed on PS number 7 © 


2.3.2 CONTROL UNIT OUTPUT AREA 


2.3.2.1 MODE ('0010', 'OO11") 


The mode bytes define in which data stream mode the NDS Subsystem 
is operating. The mode remains in effect until 


new mode. The modes are defined as fo 


LU 2/73 Mode 


llows: 


The 3270 Data Stream is supported under SNA. 


3270 Mode 


overlayed with a 


This mode allows usage of the 3270 Data Stream over BSC and 322 


local channel attachment. 


“LU1L Mode 


This mode allows usage of SCS, DCA-L2, 
data streams. : 
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IPDS, or 


Structured Field 
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Mode Byte 0 ('G610'): 

Bits 0- G Reserved 

Bit 5 = 0 For Print Order SCS mode: SA control code ('28') 
to be treated as invalid by the printer. 

Bit 5 = 1 For Print Order SCS mode: Printer to execute all the 
control codes it understands. 

Bit 6 = Reserved ; 

Bit 7 = 0 Enable Ease Colour switch 

7 = 1 Disable Base Colour (switch override) 


Note: The control unit will set Bit 5 = 1 for Print SCS-FHRH. 
Mode Byte 1 (C'OQO11'"): 
Bits 0 thru 2 2 Seer ae 

? Bits 3 and 4: 
CO=Host Direct Print 
Ol=Host Initiated Local Copy Cincluding BSC Copy command) 
10=Qperator Initiated Local Copy 

Note: Either 00 or O1 may be used for BSC Copy Cmd. 


Bits 5 thru 7: 


: COOGQ= No Mode (Refer to Section 2.3.3 for use of this code). 
001=3270 Mode (Control unit Output Area from X'0010' 
to xX'Q018’" used)* 
TOL=LU3 Mede (Control unit Output Area from X'0010' 
to xX'0Q0018°" used)* 
110=SCS Mode (Control unit Output Area from X'O010' 
to X'O022' used) 
For LUI/SFMH, Output Area *'0030'=-'003F" 
also used if ID 'Q00C* bit 2 and 
"OOOE’ bit 3 set. 


* The dats stream for these two modes appears the same to the printe 


The validity of the control unit output area and supported functions 
vary among modes. The dependencies are summerized below: 


Cancel! Key : 
Active only in LU1 Mode (see last note under ‘print parameter’.) 


Program Attention Kevs (PA 1 & 2) 
Active only in LU1 HMece 


FoR PIE EA 1 On 
Active in LU3 and 3270 Modes only. 


ees.2.2 MSA AND ML 


The Message Starting Address Bytes specify the buffer address 
where the message buffer starts from and the message Length Bytes 
specify the size of the message buffer to be operated on by the 
printer. In tU1 Mode print data will wrap from the end of the 
implemented buffer to address X'0050". : | 


If ML = zero for Print Order, the printer will suppress any 
printing and return order complete. 


pase 42 
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2icdvesd ORDERS 


Two bytes are used as the order bytes to eigeity what operation? >» 
will be performed by the printer. The f:rst byte contains an ordet , 
and its parameters are specified in the second byte if applicable. 
Order complete status will be set uron completion of the opera- 
tion. The order will remain loaded until overwritten by the next 
order. The Order will be examined and executed following a Start 
Op Command, providing there is no pending Poll Response Status. 
Refer to Start Op Command. 


The printer must test the mode byte prior to executing the order. 
The following mode changes have unique significance: | 


any ~-> No Mode PA & Cancel keys deactivated, printer SLU en- 
ters or remains in receive state. SCS parame- 
ters loaded by SHF, SVF, or SLD will be saved, 
pending PA input reset. Unique conditions as- 
sociated with the previous mode will be reset. 


LULL --> LU3,3270: Previous SCS parameters saved, PA saved, 


any =-> LUI: Previous SCS parameters, if any, restored. 
Byte OQ: K'OL'=Abort 

X'O2't=System Status Available 

x'O3'=Print 

x'O4'=Load PS 

x'OS’=toad Translate Table(s) 

x'O6'=LU3 Query 

x'O7'=Load Structured Field 


2.3.2.3.1 Abort ('O1') 


This order causes the printer to terminate the print Cor other) ~ 
order in process. No parameters are available for this order/ 
Following receipt of this order the device must respond with one, . 
and only one, Order Complete. The printer will ignore an abort 
order Cand remain enabled) if no print Cor other) operation is tn 
process. The control unit may only send this order following a 
"Start -Print’ Cor other) Start Qperation and prior to receiving 
Order Complete. The control unit may not change the Mode when 
sending this order. 


The control unit is responsible for resetting the aliases for all 
- PS's affected by the Abort. The printer is responsible for exe- 
cuting deferred clears (Cif any) from previous load PS orders. 


2.3.2.3.2 System Status Available C*'dO2'") | 
x'oo* May be used by control unit to indicate Mode change. 


Note: Used with Mode = No Mode (Byte ll, Bits 5-7 = '000°) to tin- 
dicate that conditions associated with the previous mode should 
be reset. For example, if the data stream mode is IPDS, it is reset 
to the default data stream mode. . i 


~~’ Qec* Indicates that the printer SLU enters he send state. 
x03" Indicates that the printer SLU enters the receive state. 
Note: Outstanding PA indication will be cleared whenever the 


printer SLU returns to receive state. 


Note also: 'O2" and '03'" will only be sent in LUI mode. 
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Cecscioss “PRLAY.. CV0S*) 


Printing of the message buffer szrecified by the MSA and HL will 
be performed by the printer. Refer to 5.1.1 for code points. 


3270 like print function will take place tn any modes other than 

the LULL & No Modes. Refer to 3274 Description and Programmer's 

Guide, GA23-00461. If the messege starting address does not con- 

tain an attribute character, a backward search for an attribute 

ee be performed, commencing from end of the current message 
u er. 


In the LUI Mode the message buffer contains both control charac~ 
ters (with or without their parameters) and graphic characters. 
The printer will access I/0 codes from the beginning of the mes- 
sage buffer to the end of the message. buffer sequencially. A 
character will-be printed if it tis a graphic character and the 
control function will be performed if the control character is 
Supported. 


If No mode jis specified, printer will suppress any printing. Or=- 
der complete will be returned. 
The following parameters sre defined for the print order: 


Bit O=1 Extended Order Parameter byte valid. 


0=0 ” mot used; all zero 
value assumed. 
Bit l=l First Segment of First tn Chain 
Bit 2=1 Last Segment of Last in Chain 
| Bit 3=1 Reserved | 
Cc =Q= S§CS ESCDIC Data Code 
| Bit G=lL= Print with Extensicn Attribute Buffer 
=O= Print without Extension Attribute Buffer 
Bit 5 & 6 Dual/Monocase 
O0= Mschine Default as configured 
Ql= Meonocase 
10= Dualcsase 
Bit 7*=1= Ignore NL, EM and CR and print space for then 
=Q= Honor NL, EM and CR (3270 non line length format) 


* NOTE: MPP does not effect honcr of NL, EM and CR. Honor is only 
defined by Bit 7. FF is honored regardless of Bit 7 setting, 
but only when it jis encountered at the left margin print po- 
sition. Refer to 3274 Description and Programmer's Guide, 
"VEC ee oes Paragraph. When FF 18 not honored, a space 
is printed. 


Me, af 


Note Also: Bits 4,5 & 6 valid in non-LU1 modes only. 
(Control unit will set bits 5,6 to '1,0'° ‘(dualcase) 
for. Loi 3s 
Note further: Bits 1&2 are used to control the operation of the 
; Cancel Key. Cancel is allowed, in LU1 mode, from Start Print 
of First segment of First tn Chain until Order Complete on 
Last segment of Last in Chain. 
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Note in addition: When bit 4 of the Print Order Parameter is set 
to ‘i’ (€Print with extension attribute buffer), bits 1, 2, 
and 3 are redefined as follows: | MOS 

| < 
Bit l= Reserved | | 
Bit e ; Use EAB value (bits 7,8,9) to select character set. 


Use EAB value and EACT to select character set. 


Bit 3= Q0 Base buffer codes 'O1l’* to '07' may be interpreted 
as control codes regardless of EAB value. 


Bit 3= 1 Base buffer codes *O1l’ to 'O7' to be interpreted 
as control codes only when EAB equals XXXXx001 (APL). 
Code *00° -—- Null - is valid regardless of any 


character or field attributes. 


The control unit will not issue a Start Print with 
bit G=1 if the device does not have an EAB (ID byte QO, bit OO). 


Print Parameter, FMH Data Stream 


Bit 7, previously set to 'O' jin LUI mode, will be used to indicate 
FMH data stream. 


Print Order, LUI mode, FMH, will be loaded only if the printer has 
indicated support via ID byte ‘OE’, bit 3. {Ul mode rules apply», 
except as noted herein. ASCII is not allowed. 


If FIC, the FMH is located at MSA. If not FIC, the printer will 
continue processing the data stream. One and only one FMNH is al- 
loned per chain, and the first FMH Print Order after a mode change 
or previous EOC will specify FIC. The control unit promises to 
perpetuate the the FIC bit 7 setting Ceither '0' or ‘'1') for all» 
print orders in that chain. . ( 

‘a, Be 
If LIC indicated, the printer will return order complete, sense 
ve ba data in this chain 18 insufficient to constitute a 
yali ‘ 


A mode change, FIC Start Op, or Abort without a previous EOC Start 
Op ts valid. The printer will terminate any parameter, header, 
or data processing without generating error status. 


Spas 


a 


page 45 


“Each bunch represents two vertical slice 
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r 0100 printer encounters a Load PS header with 
ontaining a X"6" one executing an LU1l mode 
a 


bits 4-7 cf by Cc 
MH specified, the P a is to be decompressed 


Print order wi 
3s follows: 


bit 7 
1 | eC 3 | siete | ee | os | 


If the type D001 o 
e 3 
th F 


| byte Baie 
[Flag] bu l | bu 2 [ bu 3 | bu G& | bu 5 [Flag] bu 1 J] ... 


els | n-] { byte n 
ioe 1b 5 lf b'iLlli't] oO-7 1's 


(where bu indicates bunch, not bushel.) 


s» starting at the upper 
left of the character cell. Each bunch i to 4% digits of @ bits 


each as directed by the variable length ag 
Flag 
0 Compare each digit to all zero 
10 Compare each digit to 2nd previous digit, first two to zero 
110 Compare each digit to Sth previous digit, first four to zero 
1110 Entire cell is zero 
iil End flag. Set Sense '02° and quit if remainder of 


byte is not padded with i's. 


If the first bit of a bunch is °O', every digit in that bunch 35 to 
be derived ty copying its comparison digit and the bunch terminates 
following the first bit. If the first bit of a bunch is a "it, the 
four digits follow. : 


If the first bit of a digit is a '0", the digit is to be derived by 
ccepying its comparison and the digit is terminated following the 
first bit. If the first bit of a digit is a 'l', the four bit valu 
of the digit follows. 
Examples: 7 

Compressed Data Character 


doesn't understand byte boundries} 
b'r1iio! blank 
b'Q00000' blank 
b'i19000000' blank 
b'10111211111101100110010011100000001100001000000' fat € 
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2.3.2.3.% Load PS ('°04') 


PS Structured Fields (modified) will be passed to the printer in 
Segments not exceeding 256 bytes and lcaded in the data buffer 
Each segment loaded will be stored by the printer upon receiving. 
Start Operation. Synchronization will be acheived by the. 
printer posting status available-~-order eomerete. This process 
will be repeated until all Load PS structured fields are trans- 
ferred to the printer. Load PS Headers may occur at other than 
the MSA. The host data stream may contain many Load PS structured 
Fields to multiple PSs or planes in a "Scatter load” application, 
and these structured fields will be Come stenat ec In the buffer for 
one Start Op. with multiple headers. | 


Load PS Header Cand data) 


MEANING | ae | KEY 
pecire or @xteneed Yorn 

-~ Extended form €10 byte hdr) | Cc 
Clear PS RAN/Plane 

~Do Not Clear PS RAM P 


-Clear The PS RAM Specified 


Skip Suppress 
-Suppression off _ P 
~Suppression on 


= = owes oe oe TE ee ee eR ew SS SS SE oe ee ee ee ee ee ee eR eee ee ee ee ee Oe eS Gee oO ee we — [—. =. ws) =, 


PS Data Format Type 


Printer unique type: | Cc 
= Column loading (Cfrom left to 
right, hi order bit at top) sie os teste 
> Reserved or not supported | | _ 
es es 
Local Coded Graphic Char. Set ip 
X'GO' thru X'EF’ Ci 
- X'FF' indicates RAM 
associated with this LCID 
1s free 
- Others are reserved 
Cx EO 


_ A'FE' for ROS sets) 


e 
F 

ng Code Point 
r (inclusive) 

id 
A 


C ~- The control unit is responsible for checking the validity of: 
these bits/bytes. 


P =- These bits/bytes have significance to the printer. 


CYP - Both of the above, 
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RETRO? 9. <UPENTS YeeePetee) 


MEANING 


Length of parameters for extended 
form. This includes the lensth 
parameter itself. 


0 All Points available 

1 Not all points available 

=Q LCID compare 

=} No LCID compare 

=Q0 PS set is KBD selectable 

=1 PS set is not KBD selectable 


RESERVED (must be zeros) 
Number of X-units €10) in cell 


at aad a armen 


Number of Yrunits ¢€8) in cell 


x'oo' | one byte codes _ C 


a wer, Ker Nae Cub GHD CRUD GUE WORD qemn tee aw WER cme CE ame ew cow <u Gee wee ae Do Be EP ee ee awe eee GE ee wm a ew eh OU <a fe 


Color planes 
- Single or all planes C/P 

- Blue . 

~- Red 

- Green 

- Reserved 


This is the end of header. 


BYTE | BIT |CCNTENT MEANING 
i x Data | Character Cinternal code) C/P 
efi Os followed by 10 vertical slices 


ua Feet | End of structured field | C/P 


All LPSs are to be executed and the last LPS to a PS RAM cdefines the 
state of that RAM relative to APA, LCID, etc. The last LPS to a triple 
Plane will define APA, etc. for.all planes of that PS set. | | 


Description cf Printer sianificant bytes: 
Byte 0O 


we. 


Bit 0 - specifies extended header. 


Rhen bit Ll of byte 0 is set to al, any portion of the PS RAM not updated 
Willi be cleared prior to executing a print order. If the 510 Vs. sex 
to 0, the selected PS RAM is not cleared. Thus characters can be added 
to an. existing character set. For a triple plane set, only the plane(s) 
indicated is cleared. 


Bit 2 (SKIP SUPPRESS) controls the vertical pvnositioning of a line of 
characters. The next line will be positioned vertically adjacent to 
the current line, if the current line contains one or more characters 
from a PS set having SKIP SUPPRESS on. 


Byte 2 


Successive "characters™ (11 byte groups) will be in ascending EBCDIC 
Orcer. | 


Byte S 
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The RAM number indicates the physical RAM to be loaded. Each RAM number 
1s related to an attribute selection key defined for PS. These re- 
lations are RAM number O2 thru O7 equate to attribute selection key ele 
A thru PS F respectively. ‘ 
sie 


Byte 5 


The APA bit, when set to a 1l implies that fewer than all points may be 
displayed or printed to allow a performance gain for specific devices. 


For example 3287 NOT APA will attempt to print all characters jin one 
head sweep seross the print line, Cused with ¢ of 7x8 PS font). 
Byte 9 


For a triple plane PS, if *"PLANES’ is omitted, or specified with a value 
b'O00', then for each code point, the character is loaded into each 
plane of the PS. -— 


For a triple plane PS, if "PLANES" is specified with a value b’'001', 
b'OQ1G’, or b'100", then the PS data is loaded into the specified PS 
Plane. Other values are reserved. The control unit will send only 
b'O00’ if the printer ID specifies no triple plane for the RAM desig- 
mated in byte 3. 

The PS buffers will be cleared by the printer before responding POR, 


The control unit will process DSE/DSC Load PS headers for exception 
responses. The control unit will maintain a current PS bufferZAlias 
table for each device configured. 


Significant fields in the PCIA are: 
- mode = host direct load DSC, 3270 


~ Messsse Length = variable . 

~- Message Start Address = variable | Pan 

- Order = Load PS (x'Q%4'") ( 
Parameters: su” 


Bit 1 = 1 Beginning of first SF (CLoad PS Hdr at MSA) 
= 90 Continuation of previous Load PS order, 
or start of anew SF if previous ended in ‘FF’, 
or maybe just ‘FF’. | . 
Bit 3 <= 1 Character specified in ES. DIC 
= 0 " " Internal Code 
Bit 4 = 1 Character code in header only 
= 0 ” preceeds each bunch of slices 
Brt 5 i ML and MSA refer to Extension Buffer 


0 | Base 
(Bits 3,4,5 = 0,0,0 for DSC and DSE) - 
Cther bits are reserved (must be zero) 


Note: A load PS order with bit 1 = 1 or any other crder will cause the 
to bes he terminate a prior load PS order without forcing error status 
o be se 


Each load PS order must complete within 2 sec. To maintain subsystem 
performance, load PS orders containing 3K bytes of data should complete 
Cas far as the control unit 1s concerned) within one second. 


The ‘Load PS Header’ will preceed the slice data. The control unit 
promises not to split up either the header or the character/slices 
groups when the structured field continues from one buffer load/Start 
Op. to the next. The end of the structured field data will be flagged 
by 'FF’* in the n+l character position. hd 


reading in the header or data, ‘data 


lf <a perity error occurs: why is 
check’ status will be set md the load PS order terminated. Deferred 
clears for previcusly effect ad 2ans ore mot to be Bost. 


SS 
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The printers are allowed to terminate with Order Complete/Order Re}3 

sans Equipment Check, if Cwhen) they detect invalid parameters wi 
the Load PS header, or invalid character addresses or incomplete 5 
fields rnithin the data. Also, printers are atlowned to return sense 
Me eo mode if invalid parameters are cdetected in the Load 
eader. 


alse 


Host direct Cand BSC Copy) print modes: 
~- 3270 E data stream Cinternal code): 
The interface is similar to the APL Support: 


~- mode = DSE or DSC 
- message length : 


message start address 
order = print (x'Q3") 
parameters: 
bit 2 = 0 Don’t use EACT 
bit 3 = 1 AD-2 implementation. ‘of control codes stored 
as APL characters to support up to 191 
PS character definition. 
= 0 AD-1 implementation of control codes stored 
as base characters. 
bit 4 = } Print with EAB. Character attribute 
references character sets 1 to 7 or color 
bit 7 unchanged (may be 1 or 0) 


Local copy operations (per option A 10x8 format): 
Ceither host or operator initiated) 


The control unit will determine whether PS buffers f 


ro he display are 
loaded in the printer, and based con where they are los Cc 
4 


t 
ed onstruct the 
EACT table in the EAB buffer at location x'1iQ'°" to x : In other re- 
spects the PCIA area will not be changed fron- the AD addendum except 
for the inclusion of the order parameter indicating whether the printer 
control codes are stored in the base character set or the APL character 
set CEAB= 001). All useable PS symbol sets must be pre-stored in the 
printer in 10x8 format. 


IO, 
e 


“mode = local copy DSE or DSC 
-~messase length 
“message start address 
“order = print (x'Q3")} 
parameters: 
bit 2 = 1] use EACT 
bit 3 = 1 control codes seeped as APL characters. 
bit 4 = |] Print with EAB buffer 
bits 5-7 process as currently defined. 


Note: If a tri-plane is referenced on a color printer, the color ok 
tributes of each pel must be determined on the planes referenced by th 
color attribute. If color is not featured then all pels in he 
planes selected will print in monochrome. 


2.3.2.5.5 Load Translate Table(s) C'O5") | 
The Configuration Support C control u t will load this order 


ni i 
stead of the initial enable after a POR response if (Cand only 1 
the printer has specified "Translate Table Req'd" jn Printer 


byte 'OQOOA'. Commencing at address X'0050', the control unit wi 
load the 191 internal code points corresponding to EBCDIC X'S 
theu. HS Pe Commencing at address X'OLOF’ the control unit wi 
load the 191 EBCDIC code peints corresponding to internal codes. 
Rv OL* thera xX Sr, The printer will save whichever tsble it likes 
and return Order Complete. The tt rensiete table losecdcded writ «re>- 
ees a the lenecuecge for ‘which “the, comtrol unit +s currently cus>- 
omized 
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The control unit will set: 


Print parameter = XK'QO'’ 
; Mode = No 
HSA = X'OQ050" 
ML = X'OQ1L7E’ 


The Load Translate Table order must complete within 1 second. 


2.3.2.3.6 LUZ Query ('06") 


The Config. Support D control unit will load this order when it 
receives a Query/@Query List Structured Field from the Host while 
operating in LU3 mode. This order will only be loaded if the 
printer has set bit 7 of ID byte "OOOA’" (to '1'°.) The control unit 
will have loaded a Query/Query List Structured Field at the end 
of the data buffer and MSA will point to the first byte. ML will 
be set to indicate the maximum number of bytes the control unit 
wants returned at a time and will be equal to or greater than 256. 


Mode = DSE or DSC 


Message Length: for reply. May change for continuation. 
Parameter bits: 
Bit 1 = 1 Beginning of Query/Query List. 
(Query/Query List SF located at MSA.) 
Bit 1 = Q Continuation of Query/Query List. 
(Leftover Reply data at MSA.) 
The printer will load Query Reply Structured Field(s) beginning 
at MSA Order Complete, Input Code Available will be set in Sta- 
CUS. PCIA bytes 0004, 0005 will contain the length of the Reply. 
Byte 0002 (Input Code) will contain: 
X'6C’*® LUS Query Reply, more to follow, or: 
X'6D' LUZ Query Reply, last piece. 
The control unit promises <5 issue X'06' Start Ops (with paranete > 
bit 1 = 0) until he receives the X'6D'" Input Code. | ps 
The control unit will append ‘Implicit Partition. Query Reoly 
Structured-Field’' and any other Query Reply Structured Fields for 


which it assumes responsibility due to Subsystem efficiency. 


The control unit may test the Query Renly Structured Fields re- 
turned by the printer against the current configuration support 
and change to 'null reply' any that exceed said configuration 
Support. 


‘Prior to returning Status Available, the printer jis allowed to 
access the designated Query ues area even tho 'disabled' by the 
control unit. 


<e-3.2.3.7 Lead Structured Field C°'O07") 
(DSC mode only) a 
In DSC mode, used to indicate that structured fields are 


available. Tie data will start at the address specified in 
address 0012-0013 (MSA) with its length specified in address 
0014-0015 (ML). 


Parameter: x'Q0° No parameters are defined for the Load SF 
order. 


Note: Load PS and Read Partition Query (Cor Query List) con- 
tinue to use Orders X'04'° and X'06', respectively. Alli other 
A fields will be passed to the printer using Order 


Timing: The Load Structured Field order must complete with” 
one second. To avoid exceeding this value due io extencea 
printer PrFOCesSings Order Complete=Deterred shoeula be. sent 
prior to exorration of the time oOvt peried. omoletion of 


sace ol 
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= print operation can then 
sending Order Complete-Not 


2.3.2-% MAXIMUM PRESENTATION POSITION (MPP) 
The MPP specifies the maximum print position per line. If 
zero, print full width as determined by hardware. The MPP 
aes 1s loaded by the control unit itn ail modes except LU] 
ode. 
2.3.2.5 EXTENDED ORDER PARAMETER 
Bits C&al= Reserved 
bit 2=1 Besin Bracket Flag. Valid only in LU1 mode and 
only if device has indicated support of 
FMH Subset @ (bit 5 of ID byte ‘OOODA"'). 
Note: The control unit will set bit 2 (€to 1) when 
the outbound RH carries Begin Bracket and first-in-chain 
CLU1 session only). 
Butts 3: LHe. 75 Reserved 
2.3.2.6 EXTENSION ATTRIBUTE CORRELATION TASLE CEACT). 
The EACT, used only in LUe73 or 3270 mede when bit 2 of orint pa-~ 
rameter is Set to ls. tells the printer how to correlate PS butters 
With the PS sddress in the EAB buffer. It is updated by the Control 
Unit for all local copy prints. The EACT ts located in the EAB 
buffer from hex location 10 to ‘ 
location EAB value Default Correlation value 
0010 B'xxxxxd900'! B'ooo000cdg' 
COl! O01 Coo0cdccond if APL/YTN not installed 
Oo000cgpczo1 if APLYTN is installed 
OO 12 0190 coo0ca9a0 
0013 O11 Co000g0cn9N0 
001% 100 o9000cca00 
0015 101 ocoacocad 
0016 110 cooco0agg 
0017 11il oco0ocacn 
Note: If control codes sre indicated from the APL character at- 
tribute the printer will honor contro! codes when EAB=b'xxxxxOd1' 
regarcle:s of the correlation value for APL graphics. The control 
unit will met load correlation valves other than b’OOO00Oxxx'’ or 
correlate to a non-installed PS set. as 
a.J.ae7 ALIAS TABLE CADDRESS 0030~-003F) 
The Alias Table consists of 8 half words, assigned to Base, APL, 
ang PS's 2-7 in asscending order. The even byte contains the Alias 
(byte % of the Load PS hdr.) and the odd byte contains parameter 
bits (C:yte 8 of the Load PS hdr.) This table is used by the 
printer to equate the alias in an SA order to a physical PS ram. 
It is created by the control unit prior to the first SCS Start Op 
of each session. The alias cf the Base character set will always 
era and the alias of the APL set Cif installed) will be. 
The printer jis reaquired tc form an “*internal™ table frem the Alias 
Table et each FIC. SCS. Prant Orecer Stert Cp. whether FMH or not. 
The printer must ucdate the Alias Table (from his Patera? ta- 
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ble) following completicn (Cor termination) of each FMH Start Bee er 
prior to returning Order Complete. The printer is allowed to up- 
date the alias table following completion of a non-FHH SCS Start 


Op. The alias of a PS will be updated to its new value when ae 
entire Ld PS header is processed error free. Simultaneously, an } 
Co ae =e with an identical peer would have its alias "reset" 

se ol’ ree | | 


Both the control eae and the printer are required to set the Alias 
to X'FF*’ for unassigned or non-installed PS rams when they write 
(update) the alias table. 


Note; The printer jis not required to correct mistakes in the pa- 
rameter bits sent from the host. 


LUI 


b 
and 


e 
a) 


aG 
p 
In one mode may be referenced while 


code 


internal 
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US, KATAKANA, AND CANADIAN FRENCH 


(ESCDIC) PS» 


EXTENDED TRANSLATE TABLES 
printing 


used by printers 
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ae 
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-—7-— ee & ee ee ee ee he ee eh ee Pee ee Pe he ee ee eee he ee he he ee ee hee ee ee ee ee ee 
ORNCMOANWH TCMOOWILODAOQWILMTMNININUMTINWOHROKDMOODOEWORNIMTMWPOATMOAL 
Tee RErOOO AIC IMMOEKKHOOOSCHAMMAMNAMNMMMARKRKNOOKNNANNNNNNNN MO OMM OD 
hE oe ol on oe oo oo oo oe od oo oo oo oo eo oo oo oe 


DEK DK DK OK DK DE DK KR DK DK DK OK DK DK DK DK DK EDK OO DK DEK OK DK DK OE DK OE DK DE DK DK DK DE OK DK DK OE DK DE DK DED S DK OK OK EDK DK DEK OK 


. ez 
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.0 COAX TRANSMISSION PROTOCOL 


GENEPAL 

The Control Unit to Device Interface is a single wire coaxial ca- 
ble (coax) interface using type RG62AU coaxial cable with serial 
by bit data transferred in either direction but in only one di- 
rection at at time. The control unit operates aS a master, and 
the attached device operates a8 a Slave. Each device attached di- 
rectly to the control unit receives and sends data addressed only 
to that device. 

Bits on the coax appear ss positive and negative going pulses. 
Binary data is phase encoded such that a 2t2 manosecond (ns) up- 
level folloned by a 212 ns down-level, represents a binary OQ. 
Similarly, a 212 ns down-level, followed by 2@ 212 ns upr-level, 
represents a binary 1. A predistortion pulse is generated for 
every transition from an.up-~level to a down-level or vice versa. 


(See waveforms in 3.0 (A) and 3.0 (B). 


The waveforms shown jin 3.0 (A) 
across the cosx at the transmi 
device). 


d 3.0 ¢(B) are the signals measured 
ing unit Ceither control unit or 


an 
ts 


The waveforms shonn in 3.0 (CC) ra 


0.(€D) shown the signal across 
the coax at the receiving end of m 


S 
on of coax. 


e coax must be conditioned to ensure that bit and byte synchro- 


h 

a6 coax at mid-~bit time. Prior to valid data being transmitted, 
1Zation may be achieved. This requires the transmission of a 
i 


LINE QUTESCE PATTERN 


It is necessary to establish an equilibrium switching condition 
on the line after the null condition of line turn around before 
yalid data can be properly detected st the receiver. Each data 
sequence from either control unit or device will therefore ce 
preceded by a quiesce pattern of at least 5 "1" bits of biphase 
encoded dsta. (Early models of the 3174 control unit have been 


found to transmit the first line quiesce bit with the initial 


transistion having a pulse width of 350 nsec instead of 212 nsec. 
This anomoly occurs at the four NDCA ports only; the TMA outputs 
are as herein defined.) 


w) 
iv) 
ro} 
i 
Cs 
3 


e dipulse technique jis used to provide a voltage transition of 


OCTOBER 1986 SiveZtocrws> FAd 


@4— 424 ns + 20 ns-3 


212 ns 
= l1Ons 


106 ns 7 LOnS 


BIPHASE 'f! y4—BIPHASE '1'-—> 


in 
ty 


Ficure 3.0 (2) 
ALL RISE AND FALL TIMES 30 ns MAX. 
RISE AND FALL TIMES ARE EXAGGOERATED FOR CLARITY. 


1.3V MAX 
0.8V MIN- 


O.9V MAX 
0.25V MIN 


pace 63 


ow 


) 
es 


OCTOBER 1986 3174973274 PATI 


mere | 
MIN 
ee ee re ee _ t+ 40mV MIN 
OV 


- 40mV MIN 


AAR 


+ 40mV MIN 


40mV MIN 


Prague: 3.0" -()) 
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3.1.3 UNIQUE CONTROL CODE VIOLATION 


A code violation will follow the line quiesce pattern to differar. 
entiate between the gquiesce pattern and the start of the ae 
data following the code violation. This is necessary because, 

to varying line lengths, it is not possible to predict where map 
received data will become valid. However the code violation will 
be received properly and provides a clean reference mark for start 
of transmission. 


A unique balanced code violation sequence containing leading and 
tratling buffer bits to eliminate history dependence an adjacent 
data would appear as follows: 


| 
| | | 
- | | | | 
| | | { 
last oe code Yiolation. | syne 
of line | bit | 
quiesce 
The trailing buffer bit is actually the sync bit of the following 
data byte. This code violation is unique in that it contains pulse 
widths (€1 172 bit pulse widths) not present in normal biphase data 
(1/2 or 1 bit pulse widths) shown here for comparison. 
| | i | | | 
| 1 0 | ] | 0 | 1 | 
| | | | | 
a Po | | e 
|_| | ae 
| 
| 


Note that each bit has mid bit transition. 


Thus, once decoded, this cede violstion provides, in addition to 
a reference mark for start of transmission, a definition of bit 
boundaries. © 


5 os 


( i 
WY 
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3.1 


Ce 


Es ae 


_TRANSMISSTON TERMINATION SEQUENCE 


In order that the receiver demodulation logic is reset at the end 
of a transmission, so that a subsequent transmission may be prop- 
erly demodulated, a special terminaticn Sequence is used: 


12 13 14 15 (Bit times) 
, P ” 0 mcy mcv 
| | 
a 
is Gs ! 
or } 
vial Rg ] | 
| | | | 
Last Data Byte Ending Sequence 
The last byte of data transmitted shall have twelve pees followed 
by a three~bit Ending Sequence. The precedins 12-bit word is as 
previously defined (starting with syne and ending with a2 parity 
bit). The first bit of the Ending Sequence shall be a zero followed 
by twe bit times withcut a mid-bit transition. (These are refered 


to as mini code violations.) The first mini code violation is al- 
Ways used to reset the receiver loscic. The second merely 
gQuarentees that the line does not discharge and generate a spuri- 
ous clock pulse while the logic is cetecting the first mev. The 
zero in the first bit position allows for discriminating a trans- 
mit check condition, generated as a result of illegally padded 
zero bits between bytes, from a normal ending sequence. 


TRANSMIT CHECK 


A Transmit check is defined as followns: 


1. A 0 in the syne bit location not followed by the 
mini code violation. 


2%: 2 The loss of mid bit transition detected at other than 


normal ending sequence time. ; 
3. ° A transmission parity error (bit 12 not being even.) 


When a transmit check is sensed in the device, the device will 
cease accerting data and all commands and suppress the TT/ZAR. The 
stored command, if any, will not be reset. Normal cperations will 
resume upon receipt of the next Line Guiesce/Code Violation. 


The control unit will also test the same three conditions and 
provide for error recovery. Control units that only implement 1 
byte Read commands need not perform the comp Leyes: ending Sequence 
test CItem 1 above.) 


£ 
— ro 3 fn 
re ean omies ~ 
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‘ 3299 _ TESMINAL MULTIPLEXER 


fo 
The IBM 3299 Terminal Multiplexer, model 1, 2, or 3, is a stand , 
alone fanout box that contains Seu ay to interface a single 
coaxial cable from the 3X74 Control Unit ith eight. device cables. 
The 3299 Terminal Multiplexer (1,2,3) ee to the 327% oe a 
modified terminal multiplexer adapter, that is, the 8-por ISM 
3274 Type A Terminal Adapter (D/R card) is replaced by 3 3299 
l-cort Terminal Multiplexer Adapter (3299 D/R card) which multi- 
plexes the data streams of eight devices onto a single coaxial 
cable. (The 3299 Terminal Multiplexer reese will not replace 
the IBM Terminal Adapter Type B in the 3274.) The 3299 €1,2,3) 
attaches to the 3174 through one of the four dual purpose coax 
ports of the New Device Cluster Adapter (NDCA). The 3174 Terminal 
Multiplexer Adapters (TMAsS) are equivalent to 3299 mod 2s. 


OUTGOING TRANSMISSION 


When the 329 


9 (1,2,3) ts attached to a 37%, the Control Unit in- 
serts an 8=-bit address byte between the Start Sequence and the 
(first) coax word (Command or Data) for each outbound transmission 
to the 3299. This adcress byte jis used by the 3299 to Select one 
of its eight coaxial cable ports. The 3299 strips this address 
byte from the bit stream pELOr to retransmitting the remainder to 
the addressed device. 

Trailing | to, _ Rexd tae 


Parity s 
Bit CEven) it = 
Bats 7 2 i 0 
Xx 
Figure l. S-bit Address Byte ae, 
*¥When Bit 6 is set (to one), the 3299 2,3 will wrap the following 
coax word back to the (3174) control unit Cand send the coax word 
on to the device.) The 3279 control unit will not set bit $, and 
when the 317% sets bit 6 in a transmission to a 3299 mod 1, the 
3299 will sense a xmit check (due to his not including bits 4%,5;5 
in his parity check), refuse to answer or pass the transmissicn 
to the addressed device, and the 3174 will 'timeout.’ 
This 8-bit address byte is inserted between the Start Sequence and 
the first data byte as shown in Figure 2. The Busy (Syne) bit is 
set to l. The tro spare bits are each set to 0. The parity bit 
is set to maintain even byte parity Cincluding the busy bit.) > 
Leading 
[--~—-~ pw ae ee ee ee ee $e a ae ee 
/ Data | 88-bit Address Byte | Start Sequence* | 

Fe ta tenieieaieaieentneienienieen $n ee ee ee ee 
Figure e. Address Byte Insertion 
*Start Sequence = five I-bits (quiesce pattern) followed by a 
l-bit and a O-bit (code violation). The duration of each code 


violation bit is equal to one-and-one-half bit times. Total Start 


Sequence equals eight bit times. 
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G4.2 TIMEOUT TIMER 


4.2.1 3274 CONTROL UNIT 


The duration of the Coax Response Timeout Timer located on the DCA 
card has been changed from 56 microseconds to ?8 microseconds to 
allow for the additional propagation delay caused by the internal 
32399 circuitry Capprox. 7.5 usec outbound, 3.5 usec inbound), and 
the additional coaxial cable lengths permitted (1.5 km, or 15 usec 
round trip, worst case.) The modified DCA card (CPN 4752335) will 
be factory- and field-installed as a Field Feature Bill of Mate- 
rial CFFEM) RPQ on models 1, 21, and 31. The card will be 
factory-installed on models 41 and 61 a5 part of the base 3274. 


d starts when the 3274 sends the first bit of the 


The timeout perio 

line quiese pattern. The last bit of the mcv of the response must 
reach the DCA before the timecut elapses. If the 327% contains 
the original DCA card (€PN 6016034) with the 56 usec timeout and 
the device is 1.5km of worst case coax anay from the control unit, 
and the control unit sends a Read Multiple Cmd., the device must 
begin its 4% byte response within 5.5 usec after receiving the last 
bit of tne mc from the control unit to insure that the 3274 does 


not "timeout 


4.2.2 3174 CONTROL UNIT 


The duration of the 3174 timeout jis 50 usec. The timeout period 
Starts when the NDCA sends the last bit of the mev following either 
data or command, and ends when the NDCA receives the Busy Bit of 
the reply. In the worst case scenario, 1.5km of coax (15 usec 
round trip), 3299 delay (ll usec r.t.}, and ancther 1.5km (15 usec 
r.t.), plus the time for the Start Sequence to flow (3.5 usec), 
yields an equivalent time, 5.5 usec, at the device. 


G.3 DATA STREAM ARCHITECTURE 


All data is passed through using the normal 327% architecture. A 
l-bit immediately following a bit 12 Cparity-bit) iwndicates the 
start of a coax word (data or Sonne ne?) a O-bit indicates an Ending 
Sequence? o 


G.9 INCOMING TRANSMISSION 


The 3299 Terminal Multiplexer retransmits the response received 
on the addressed port to the 3X74 without altering the bit stream. 
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5.0 CODE POINTS 
. . : ‘ | 2 a 
The following code points nill be transmitted over the coax: ic r 


Bol. “CEVICE BURFER CODES 


B.1,1 CHARACTER CODES 


The following character codes are sent to display regeneration 
buffers and to printer "print”™ buffers. In addition to "internal 
code” (see following tables), EBCDIC or LUI will be sent to 
Printers (see 3270 Character Set Reference Manual). 


PAT 


317473274 


OCTOBER 1986 


BUPESO CODING FOR TAGLS Y 


S 
hue 


DEVIC 


Siete wk 


é 
—- 
5 


POORESS. FOR CHARACT OR GENeCATORsacuesecesss. 


+~-——_—— 


(1) Characters In locations 00 thru 07 display as blank. 
(2) Codes Hex 9E and 9F are the FM and SUP characters. 


~~ 


(3) Lower case characters [n columns 4 4&5 and 8 29 


A & B, when the Display Is In the Monocase Mode. 
(4) Printers are required to suppor* only those graphics 


fold to upper case characters, columns 6 & 7 anc 


_— ~~ 


tlar lanauaece, 


that are defined as valid, In GA27~-2837 


for that partic 


~ tof 
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COCTOBER, 1365 


Dedeeae 


DEVICE BUFFER CODING FOR KATAKANA 


(and JAPAN ENGLISH) 


Ra en ah oP lhl ee eee ee 6 et een ee aie ake 


I -|45y : 
CE ne er ee eee ee ee epee Fe ; i 
1 ae 
2 ' OM (oO 
on pa 
<x { [= 
— —— es i 
Oa ss § 
‘ 
‘| “e ' 
LD | C § 
| f 
siewiont mentee are sin eed Rennes mame | ame se eamaliiiiicenaalll lnsnsandiitnened tellin t 
x § 
= z: t 
; 
CE ee ee ae ee ed ee t 
1" 
| 0) (> 
| I= 
mene cunt = ase fh ee brace Heap Cd ae ae i wae ie mh Ee <C 
0” 
LJ 
m | oe { 
| <t | <f “x 
rm | a) 2 
: C= : : : _ << 
ome] ee Fm cn | ee mm oe ome foe mee: Fone ween F oem ee t—- 
wy 20) 
Ov. OV 


OR KA 


LURESS FOR CHARACTER G 


} 


ce en ra et od ee 


A 


ra | POO BE Ce aE ae CD ae on a OD Ow 


cower 3B cams eee fom ee fam 0 ee fee ee ee te 


tum woe sen ony = eee fe ee | ee ene FN Ge Fee =e 8 = ie 


ewe Tent comin one = amen F mm 8 anti Fh mnetinh tee | me een fe  mentiiena! 
Be Mn ge Te eS SR ae BE ee 


(1) Characters in locations 0% thru 97 display as blank. 


NOTES: 


(2) Codes rex CE and SF are the Ft and DUS characters. 


(3) 7F ts used for " on Katakana devices only. 


o~ 
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CODING FOR APL 


DEVICE BUFFER 


ogee rap ere 


o~-or 


°e 


uN) 


ClO, 


4) 


COOlS 
v2 ov 


©) 


ow fe eet fee ee fe ee 


a —= ewe ~-—= ae 


— em Fee ee 


—~—p eae je ance 


ee ee 


ee ee eee 


ine _—— oe ——— ete 


em —7o — —, oa_= ~~ oe —> Recon eR coe —— Pho ——_ Cae — ae nS Se ” 


—_— — oom ——. = —s hee —_ as —_—-_ eae —_a «ee aA oe —_— om <a oo — a - 


NOL 


een —_ ae ee ~—— ome | eee 


Controllers will only transmit valid (filled in) 


Hote 1. 


splay/print whatever 


they please for 'blank! code points between 


may di 


es 


Devic 


cde points. 


Cc 


"Oa? ond’ Br, 


Cevices that support a subset of APL will 


rae 


display/orint hypens for non-supsortecd valid 


code points. 


ee ed 
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eae ee eae BUFFER CODING FOR TN/ENGLISH 
(3289 Printer with "Text Print Feature” only) 
; i. 4 7 ©. if ©) as se A hk 
1k Dh Sok Rik Hie tk Rice RRS BR Rie Bo Ree Bed 
p seroecene © Rese iadeot) Rexbarand Inesoutare, i lomjfued Grsiaeea svodat Rememers & Geaiaal (fecterses Me apeahes eases ea 
| O FNULISE’ |] OF & 4 {— | lla laf Ay Qt A 
jf _— ; 5] | ; a f salu ie | sad ata i ia centntentenss — = ; : Roz. : 
LTelEM t=) ta- dt , :* 7 sl 
| SOCeee: emery: ee ae Seen ROS Poeteee seers 
i; 2utFP } "| 2te dl 4 1 Ss ol = 
Pet 0 NER COE: SCS, SO (GOT Lee Sve 
3 ytNuh i "| 24, bi« [72 F 
ee A ee Se Semen ft ae Gees 
1 OS EISTF; J} Ots Gt t U i I 
Lon ee, CREE SER: (ki SRE: SMSO LEO ORE | RE CRIN AEN Oe 0s 
| S ylck NE St tay? | | | li fF tv | Foyv dg L 
CS: ki Se: CGE: ORR ee OS: eS Seer Ce: A ee: eee, oes | 
or Cee See Ee | | lhqivi Gy ft U 
ee: A a Sen, | {jt ttt ee es, ae 
| 7 44 Pleved a | | | ff h | x | Hts Fh a 
5 ee Ne nN ON CIO eS, UE (Ree MO © OREN PENDS) GOERS COE 
f 8 ylr>r? 4 Steere et | ‘ia a hae ee E 
i NOES: Ee CEM SRE SEN ER MRNET! i ERENT COTES MMR SOL Oi) DURE CORN me SP MON ‘re 
r¥YutE<d t eo 4 fer a | | Mod’ zt oy 2 at 
Ls SOREN cl ORES eee NEE OEE! SNe MNS (See OAR ARUN IR (AEN NNO, LPUENCE I aeRO Ca 
fALLE & © ft : poe pad | lh kK ET ET RY tI Cc 
PE. 5 AES NORPCIAY, (SIMEON GEIS (2, EIR SREME | an 
oe ie eee 1° thet { | br lpupLy | R 
; i ee a, Ce, aces cS eee een Sa ee 


Note: 


ae eee eS Os 
Fit{ tHe_ 1! 
TL, ES SNE: MOREE, AINE: fc cae 


POAOC RSs 


The TN characters in columns 4G, 5, and 9 will print in 
both mono and dualcsse modes. Therefore, the corresponding 
Code points in columns 6, 7, and B are 'Reserved,. 
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uw 


5.3 


pri. ! 


oe re 


1.4 


ATTRIBUTE CODES 


An attribute jis used to specify the characteristics of the “field 
(characters) that follow in the BUrEE? Each attribute occupies 
ore era in the regen Cprint) buffer and displays (prints) 4s a 
ank. 
DATA WORD BITS: 
2345 6789 #42910 
; Ce ne ieee < X XX X P 
Bit 4=0 Unprotected 
=} Protected 
Bit 5=0 Alphameric 
=] Numeric - 
Bits ¢&5=11 Auto skip 
Bits 6&7=00 Normal display, nondetectable 
=Q1 ” detectable 
=10 Bright 
=11 Non bbs nondetectable, nonprint 
Bit 8 Reserved. -Will not always be zero. 
Bit 9 Modified Data Tag (MDT). 


EXTENSION ATTRIBUTE CODES 


©2@ code points are transmitted to and from the Extension At~- 

tribute Buffer (CEAB). See pars 1.4.5.5. This feature provides 

an additional byte of storage for each location in the main 

buffer. The EAB byte corresponding to a field attribute in the 

main buffer is interpreted as an Extended F 7 ea ribute; bytes 
ibute 


1 
ie 
corresponding to characters are character atir 


S. 
EXTENDED FIELD ATTRIBUTES = 


DATA WORD BITS: 


8 9 10 
X X XK P 


Normal Mode 

Blink Character C(Interprete 
Reverse Video Character by type Q 
Underline Character 


~~ >< Ow 


Character Colour 


oJ 
+ 
ui 

Be 
in 


Turquoise/black 
Yellon/black 
White/Black Cunless tri~plane PS) 


Ti ee or 
mm OOMmMMmOO 
HOM ORMOQMO 

ix 

=a 

\ 

~ 

poe 

wu 

a) 

x 


Character Generator Selection: 


(128% character) 
C128 character) 
l character) 


Bits 7,8 


- 


oa 


mrt OOD YO rm RR OOARNOD WA RH RrHOO 


3333 3 


mi ee OO 
Or Ore Ore © 
OVUVVUU>rma 
ONMNMNWMN "Od 


mou on 
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5.1.5 CHARACTER ATTRIBUTES 


DATA WORD BITS: | | oo 


Bits 2,3=00 Revert to the EFA | | 
=O] Blink Character CInterpreted as ‘normal. 
=10 Reverse Video Character by type 0001 printer) 
=l]1 Underline Character 

Bits 4,5,6 Character Colour 
=000 Revert to the EFA 
=Q01 Blue 
=010 Red 
=Oil Pink/black (€Display/Printer) 
=100 Green 
=101 Turquoise/black 
=110 Yellow/black | 
=111 White/Black Cunless tri-plane PS)-> 

Bits 7,8,9 Character Generator Selection: 
=000 Revert to the EFA 
=O001 APL ROS (128 character) 
=010 PS 2 (191 character) 
=O11 PS 3 " " 
=1090 PS 4 ad i 
=101 PS 5 as sy 
=110 PS 6 2 » 
=1l11 PS 7 = ” 


ae 
5.2 MAGNETIC STRIPE CARD CODES : 


The following Magnetic Stripe Card Codes wi 
Mag. Stripe Reader feature and stored by th 
to the control unit. 


ll be honored by the. 
e feature for transmissior 


Mag Stripe characters are transmitted as follows: 


RK 2 - Direction of reading card 
46 Bit Card Code P3210P3210 . 


/ 
--/ 
a 
/ 
Coax Data Word &89 P 


3274 


For the character set used wit e 
1 70 Character 


h 
Description and Programmer's Gui 
Set Reference manual, GA27-2837 


e 


a9) 
QJ 
ve) 
18) 
~J 
Uy 
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MAGNETIC STRIPE CARD CODE-1 


arene! 


10 CHARACTER CNUMERIC ONLY) 


REMARKS 


OOnADHOnMOKHOeN- 
mH HOO MHOC MHA OO 
MIA DOIDO As ntH1O® 
MmMmoOdoOodOO0O0O00-\((4-4 

LWA OOntOntHtOoOoet 


o< 

ro Ba 

OZ 

Lid 

-— 

OO 

«a 

~~ OANMTMNOK OA 
af : 
a 6 

O 


‘7? 


TO EBCDIC 


FU 


OnOnHOe 
aAaHtOOocice4 
OO ctt-t-4 
wnt et ot et et 4 
AO 1 OO 


<(mMOoOwu 


SPECIAL 
SPECIAL 
SPECIAL 
SPECIAL 
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R 
& 


OCT 


ceed 


ao 


are sent to 


list the Scan Codes that 


KEYBOARD SCAN CODES 
The following tables 


, 


the 


concerning whic 


; : r details — 
devices suprort which keyboards for which countries. 


to the CSRM for 


control unit by gee With alphanumeric keytsoards Cincludy 
efer , 


ing Katakana). 


75/87 KEY KEYBOARD LAYOUT 


goa @ 


INL aVoW 
mal uM c 
vHooo 
ed aE a) 
t. ~ 
pe tnea 
UO si 56 
oD 
Kreg 
Ow D> 
we” EF 
> ow Cc 
ma *—&c9o 
ie mh ig 
Cc oO 
ele @) ti 
Ew a 
Cc N 
ov 
oom (- 
wl 10 be 
"1 
700 "1 
i Tend 
w tv 
au om 
he Q 


identical except for one additional key; 
This 


oth make and break codes are shown with 
the make/break bit. 
n the coax. 


’ 
0 


located an the third row between keys 51 and 52. 
2 


The following charts show the key number 


and 87 key alphanumeric keyboards. 


keyboards are 


Hex 


Key 


Hex 


Key * 
(Coax bit position): 


HA HAOOAHOC Arse HAtOA AAO AOOOCOOO 
THO Kt Hts HOO rs ye pie QOOKt OOOO AetOetetr4O 
ADOOHOAHAHOHOK SOO HMOHOH HOOKAH HOG 


OAM HO MH AHO AMAMOOOOHMOOOHOHO 


ODDO HAO HOO MH HAD O FH AHOHOO Ota OKtetdet: 


HHH OOOO ODOO ODDO tt teteteteteHqHtiH7OOoOooO-r" 
HAHA HteHtet OOOO DO AHO MM Ht HHOOOHOOO 


OHOOHOHOHOMOr! 
OHOOOHHOONHOO. - ~ 
OHDODOO Aste HOOOD, ‘| 
OM KHOODDO DO Oat ew 


ADAODODOODOODO000D 
MOMODSCOOOCOOOW00 
Ont Oat etttetatatttdeiet 


COSCSASOOMOOMXOSOOMOMO MOO ODVDOOCOOOOOXVBDOOANOKOOCOOOOOCCOOO0O0D 


KAI MWA OOWMDK OA OAERNNHOOMN TiO te 


tu 
WY 
~ 


NOT 


OM OOHNMSTINWOEH ONTO 


WUODOM™ HOHOOMMINT OF BOM DODODWUINM ATO attTerrgrrrrrrrr sys 


«f 


INVOM ORO KHHMNIM SF INDOM DHOOM TINDOKHODHOANMFINDODKOROANMTINWEMEO 
TT TT TU DLAI WIA Nt WO DW DW DWOE RRR BRB EER IXY ER OM OOWOWMOAD 


a ges 


OHH HO HO HO HO HOO HHHOODHAOVDVDOO HHO OOC OC HH HHO KFHORHAODIOA 44M 


COOOOMHM ADO MAHAOODADOIO ttetHA7AdADVWHAOODVAAHOOQOOMOOOO Kte4t One 
QOxAtAODO AH HtAAOOVDOOVD OVO AHA ODOD HAD MA AOOOAOQ AANA Het rtetestete41OOO ete 


MAH OOODAQOOOQOODO HHteteHHtetAAtHaAaVdI Katt MOO O AHH OOAHAOOHOOO 
OD HHH HSH et et etm MtieAt Ht Orsi ODO O Mt Ht At HttKHtHtaAA AAO OMOOOOO nti meie- 
KHAO DOOOCOCOVDO ODO VOODOO eet HtH QD ett crtiaetnriatetAdtOOO KOO ets at ASH Ht et eH 
OCOOVDOCOOVDODODOVOAMVAQVDONOVAOOAIOVDIOOOOOOCOOO00O0OKOQO000O 


DHAHANMITFMOKROKMOOHAILIUNNMDOOVUTHIMO ST OWILMMINOOAPSPMNOONMNDO 
LUA PO NI OU KI AI AI OI OI OO AE eM POU ED EDO PB OPE PE YE WOOD Mt MPN OO ML T NOP OO 0 


MAKIMTINDKE DONOHANIM TINOE OAHOANMSTINDOKEOROANMS 


PHOTO TINO BR OO DRettet et et ett MM MANIOINAINN NANO OPO ANON PMN PANO TST TTT ST 


pase 77 


P| 
y 
L uw 


OCTOBER 1986 317473274 
-75 KEY KEYEOARD 
! f f 4 ! ot ot ! 
1 ey 1&1 = pom y i 
pouty } 4 py oy rm, | 
I § ! i j ' ! i 
| ' | 1 i ! 1 ! | 
; ™) p Oy 11 aon I 
po owt, y oy y &-y yoy | 
} i ! $ ] t j 5 j 
i 1 3 eo of { 
Das be! f ' ! { 
pe ae | 1 ' 1 © \ 
pr ! 1 a ee me ee ee eee 1 
| ae | 
! | = | ' j 
ete MLSE? pb ce , we 1 
! IN}; ™ i i< i> | 
be fea) So | j I 
er. ae 6S ae 
ae eetieeed MD ie i { \ 
Po fen © : pS | ] 
, = ted sai eee nies, |e i } 
po ae ee] ! ! ! 
t er a ; oO —<——— | i 
ae = ! ! | 
ee es ee i oS " i 
1 tent a ee I I 
a el i | i 
! ae | 1 & = ne me | ! 
—— —; {= —_ } } 
Le } ro i ! 
ee a 
- ———} 
t mo 1 o> oa | ! 
1 ras | } > j i 
pom io} bene seen ame fC } } 
ino gue 2m | 
Se = ax — 
! toy Cs | i= i= | 
1c wy — ey — | 
D> le ere os ! I } 
| i} j > ———— om | | 
ae ey i - ! 1 ! 
fei ett 
J sn, coceee 
pO R———! | i I { 
ue te eo | 
<a ome meen | = 
{ tS! ! rss j 
! om sean ted } | 
, Se ee } 1 ! 
i Be ——— | | 
! roy NS } } wc } } 
oe oe ee | 
ee 
Se or ee 
j >t NS ! 1c j } 
} Jeu} rang aoe eee |: Se | 1 
pe e———! - } | ! 
} ae a. —— | i 
—— ee {= \ i I 
{ roynN ! 1c —— ee | 
Oo i } o4 | 
' im } Oo woe mmf ! 
on ne me | ON ij -~ bins | ' i 
j ry ON } } | } ] 
to trl sieatemencne |: ty? Nit 
po Age co 
<n oe we | Oo ! | ! i 
1 Poo © i i ‘ ' 
| tN j ie ae tot i 
; | I ; << a ee 
] 1 i j I 
1 ! } ' } ! t j j 
4 $ Cr } @y p Oy j 
1M} pny y Oy $ 4 } 
t t ! ' | t H 1! 
I ' ! i ! ! } { } 
! t , oy pj Ory p Dy | 
i™ ;omy yp 4 p 71 ! 
i ! j j ! ' ! ! ! 


PAT 


ON OE ED EE EE OR SO SD SERENE SE ei te 


OCTOBER 1¢$86 3174/3276 

t H t t } t t ' 
on ae | if t {ud }C> 4 | 
iv~ 4 {cd 4 {c> 43 {C> +4 
ft oof i oot ' 3 » fof 
{ i | i 1 t $ t 
3c? 4 id 1 ia. 3 im 4 
Ire ict 4 ICs 4 ict 3 
» ot t ot {ot 1 ot | 
{ t } i I j H ! 
im 4% jc} ic? Ko 4 
im™ 43 im 3 im 43 ico 3 
! ' ! ’ j ' t 1 j 
J H i i t i t t 

" {co 4 wD 4 (> 4 int 1 : 
ied ot ic> 1 I 3 im~ 1 
1! i ! 1 i ) H i 
t ’ { ' | ' j " 
Im 4 > 4 oo mee I> 1 
In ot > 4 | Co | Tl 4 
t ! ! ’ 1 I } i 
{ | ' IC: } eerss 
| ja 1 pt j } 
oo [o> 4 a eee See ee ot 
jr t t H H I = 
j ee eee arene ged IC L = 
| | es ioe 1 
i jc? i I i 
ae cee we CT — a ae | { 
1 ics) t I Sae 
Ro ob etm IC me mame onmwn | 
Ini og & a) t ! Lo 
1 yp Sin i loa 1: & 
were emma $ID — oe oe iS i 
} it el t | ae 
ib oe ee ee eI beers. 
Ina ot r=. | I= | j 
} ft m Ie } im | 
— —— 10 ae me me 1 } 
{ ES ! ! i 
menr———(ic vane ena. 
Inn FIC i= t 1 
bP <b Goi I Ke { 
| ! InN 1 IS } 
| bot mm 1D | = 
mprk———| i tb o> 
1 Pel ict eae 
me ee me = 1 i 
t ! IN t i H 
I Lo 4 me me (CF | 
Im 4 fs ———]{ I } 
\ + Ral ICS ee 
— a = ' It 
j " IN ! ic ! 
Poo: ot Se I 
Oo) Rm |] | ! 
ee eee i racic | 
ee OD = ! ! 
! 4 Ice i ict t 
1 41 SI — eps 
Lo 4 —— ae oe} t t i 
t 1 Al ic nen Seen ete ‘ 
} } INN t ic f i 
t tort eae ee ey : 3 
1 ' 1s 
' + Fal i me ee f TS 
{ ix icd i J t 
1 IN ! It ' 3 
1c? | t Ee t t 1 
! i i epee 
ee SS Ka ED A Re eS NR om ennimes comme f 
t i } i { 1 j i 
| " Im | (oom | ws f 
IN Icy 3 ope orn 
| t ! ’ ! 5 H t 
1 i 1 ' j ' 1 ' H 
! H im 3 tm 2 ‘oom 
Int 1 Inet jm 4 Kn ft 
i 1 1 } i t { t 


PAT 


LY 


fs 
ee, 


is 


Subse- 


"Break'’ 
a 


Cin response to 


PAT 
followed 


symbol are make/bresk keys. 
quent poll) by the key's assigned scan code. 


3174/3274 


i) 


shown with a 
Sionified by a scan code x'FQ' 


22712% KEY KEYBOARD LAYOUT 


Keys 


OCTOBER 1986 
uo 


c@ 
KMNUOTLATOMOORILE ILE IL SILA IL OIL MIOMOMNOMOWONMIL 
YU ORRORKR RROD AANNMNA ST TMNMNOAHNNMN ST TINNY 
2.WO é 


HMO TNOKH ODHOANMSPMOP OHROACNUMSINOK ONOK+1AIM | 
VOODOO DOOM Att Ht aH etAtHHANI OS OITNOINICIAIOI NTI RM OM 
pO A ee I ce coe coe Kom Reon I oe Koon Kt oom Koen Kone Kon Kee Koen Koen Kee Reams Kaen Kaen Kame Kee Rae aoe eee Ree han Ree ha ee) 


ca 
XMTUMLIAMNTMOMAKTHWMMNOLOTOOMAMOIM@NMNOWAS 
YU ODDDOODODOWOVDNDWDVDDODWODODOOM ODDO ORKBEREEAKREB 
x“wmo 


AM ODRKOHANMSTMUOODOANINATINDOOORANMSFNOKRONROAN 
DOWOR REE EEE OO DDD DOMDOKANKHKAHAKAHAHROOO 
aZ 4 4 owt 


cw 
XMOMMTMANMONM LINM <LVN AINA IAtndHnnrtnnnwm wd) 
YU OOINMMM ST STWMM MHA NVUNINMmMmMm DST SCTMNMHAANINOMNOO 
po om 6 oS ) 


on an oe a on r~ 
Q momo mm 
ar eras usu 


AM TUNMOH ODO HANILMIATINWE OKHOKRMNMTSPINOHK MOHAN TMwo 
VOmMmomrnMmrogmwTT Torre TTMOMNMMMNWMNINiNnwowowwwrvw 
SZ 


cw 
X MUWNOWOMUWWDOOWDOIMUINOOOAMATAOMOMFArTMOTOM 
YOU ODOFAAHNNNMMMN ST TTMMNOOAANNNOM SS SINAN etetet 
xrwMo 


om 

Mm 
» wd? 
VHNQIMOTMOK OBOANMATNOKH OMNOHAUNMSFINDOEHOMNORN 
x2 tet et est rt HMMA CUAIQINIAIAIONI MM 


OCTOSER 1986 3174/3274 PAT 


5.3.2.1 122 KEY TYPENRITER KEYBOARD 


CE UEREELe | a E 

=I Te PPIeIeIeIeIeIele | 

Ge) SUCCES 
gi) tio fl © 


5.5.2.2 124 KEY TYPENRITER KEYSOARD 


pace ot 


7 GEE 


[' | 
ros 


S 


PAT 


3174/3274 


OCTOBER 1986 


1086 


LO2e7108 


3 


KEY KEYBCARD LAYOU 


15S 
a subse- 


"Break" 


Cin response to 


make/break keys. 


J' followed 
sssigned scan code. 


symbol are 


a "(B)’ 
by the key'’s 


with 
by a scan code x'’FQ' 


Ssignifiec 
quent poil) 


Keys shown 


cw 
foie @ 
VYOOWA Tels SOMNAMOPMILEMA LL ELLE ILA LL sotumhibt oc 
WMO PRX EEE OE RRR OOD MHMRMHANINIINOM TT LOLN ISO 


ANHOANMTSMNOKH OMNONMTFNOKROANORMMNMTINW 
UNHNOOODVDCDO ODO OO — 4 4 HAH ett test ANININININICIAS 
ad ee Nooo Koen Rome Kee Kee Koon Keane Bone Ke Ke on Koen Koon Kaen Ren Keen Kane Aone Kaen Kms aes Reams Kam ome Ram Tne 


ca 

ion @) 

UO OKLADNANDNNMHOM TRHLUINMOILO«<LWOOMNOMmMINION 
WO TN WD 4 1 1 WOOO DODO DODWMH WOO WDWDORRRDS 


ao a Tey vr rn 

mmm mm 
n~ wwe wet 
GINOrh~-OOANTNDODHAOAMTINDHOKMNUMTINOKR CO 
LOLOL ISO DDI PE EY OOD WOLOWOKDHADNAAH OOO 


cw 

come © 
VOMOTOMMATMMNMOONM <LANIM LN et fl VN At lt ON 
NOW DAA HNNMOIM TT TMM MHA SS 


on oo 

m mM 
yn ss wr 
UOROHANMTFINDKDOKHOMNIMTINOMOMNORNINS 
®MUNOMOMMMMr—OAM MMO Foros r#gw¢, TMM MMN 


ca 

mwO : 

OU OUIWVLIDOMNLUDOIUDOINWINNQWDAMNATOOMOMsTAs:s 
MODAANANNMMMS FFMM WON mM FT TIN 


mn» 
VAM TINOMH OBO KHANKIMSFINWM ORO rtKUMTFiINWh 
bal 8 nd rt 8 eh et HH FINI OUI NI CUA OIC AY 


OCTOSER 1986 3i74/3274 PATI 


Si Succes 


ae em eee 


102 KEY ENHANCED KEYBOARD (U.S.) 


UC ERETE 
=Sceeecc ee 
ee we 


1O3 KEY ENHANCED KEYBOARD CENHEA) 


104 KEY ENHANCED KEYBOARD (KATAKANA) 


CCU CVTUTEEEEES GET 


; 3 = [Gi] Wie — 
SEES Ss ie eS) sees 


ete ae mari eonetl Scary meee ’ 
[es 2) 7 
“i raat : 
$ 


Se 


SIE 
Jeu ee fea ware (e a 


OCTOBER 1986 3174/3274 PATI 


6,0 ABBREVIATIONS 


knowledge 
dress 
pDhanumeric ERCDIC 
1 Points Available 
Programming Language 
pa eal National Standard Code for Tatorme eis Interchange 
nch. 
mmand 
eate Partition 
rriage Return 
aracter Set Reference menue (GA27~-2837) 
ver / Receiver. 
ice Cluster Adapter (3279). 
Also known as ‘Terminal Adapter' 
ument Content Architecture - Level 2 
a Stream Compatible 
Stream Emulation 
ion Attribute Butfer 
ion Attribute Correlation Table 
qd Binary-Coded Decimal Interchange Code 
d Character Set 
ata Stream = wees 


4 
4 


s+ * 


OfrmonmnnnmnomnMmya 


m~Orrrtete AOOVAIDIIIASA 


< 
t 
1d 
d 
d 
d 
+ e ; 

: e East) Africa =": 
f 

r 

F ¢ 


hain 
Management Header | : 
goment, First in Chain 


(no — 


uot 
4 


ent Printer Data Stream ite 


i) 
QJ 


HOHA OINILOM VIOM FPMNMNOAOADMOYF PAD PQA OTP AX 


CUHOD VAM EFHANPOOTANGOIDBPSPPMNnOD ONYVYDWVACMHDUIUMANO 
~MVO—VOMRmKDM—C“OOIDICI*K*Kx*XKKxX BAO DMVIrVaIOcWA RRrHaN 


IreO Dna wet BID DIG QA Qetetetetet ete ct to pia 


—O-—UrtVUOOWMANOAWNASY 


{TOW ~O 


«< 
SX 33PrReoReRKATUNUNNNNMAMMMMMMMHaMoOoOO BDOONAAOWYPLYPYrYLYPpyYP 
13 


—— "O00 “oO 
yuma oNnenw~Dda Oo 


~ + : 

ag. 

he Se ees, ee Pern iwet lon Sequence' 
Ta 


_ 
O 

oO. 
“fh 


YX BSCR MRK HCN NUNNUNAMMMOMMMMMaMMoooO DOIMOOMOWOYrYKYryYPrYryYpypLP 


= oh 
; 300 < 
ae a rth 


Messag 


é 

MSA Message Starting Address 

NOS New Display System : 

NDCA New Device Cluster Adapter (3179). 
Also known as ‘Terminal Adapter’ 

NL New Line : 

OLA Qperator Indicator Area 

PA Program Access 

PAT Product -Attachment Information 

PCIA Printer Control Information Area 

PDQ | Pretty Damn Quick 

PEL Picture ELement 

POR Power on Reset 

PS Programmable Symbols 

PSS Programmable Symbol Set 

PSHICO PS, HIghlighting, and COlour 

RAM Random Access Memory 

RH Request Header 

ROS Read Only Storage 

RU Response Unit 


OCTOBER 1986 ~ 317473274 PAT 


Pats round trip. Z 

SCs SNA Character String 4 : er ee | 

SNA Systems Network Architecture Sf 
SSA System Ststus Available | NY 
SW Switch ' 

SWNDO Set Window Origin 7 

TMA Terminal Multiplexer Adapter. 

TTZAR Transmission Turnaround / Auto Response 


End of Document : 


—_ 


